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Carbon  Printing 

The  developing  agent  used  in  the  process  of  carbon 
printing  is  plain  water;  and  the  final  image  of  the  pic- 
ture consists  of  a deposit  of  pigmentary  matter  in  a film 
of  gelatine.  These  two  properties  give  to  the  process 
the  character  of  simplicity  and  permanency  which  it 
acquired  upon  its  original  introduction:  a character  of 
which  the  competition  of  many  other  printing  processes 
has  not  deprived  it.  Besides  its  simplicity  and  perma- 
nency, the  process  has  other  claims  to  notice.  The  print 
may  be  in  almost  any  color  desired — from  an  engraving 
black  to  a warm  red.  The  process  may  be  employed 
for  the  production  of  direct  contact  prints,  and  for 
enlargements  on  paper,  fabric,  glass,  opal  and  many 
other  supports.  Transparencies  and  lantern  slides  are 
made  in  carbon  ; and  the  modern  demand  for  pictures 
in  natural  colors  is  flattered  by  the  application  of  the 
principles  of  trichromatics  to  the  process.  It  is  not  only 
the  technician  that  is  catered  for  in  carbon  printing  : 
the  ever-growing  army  of  pictorialists  find  their  require- 
ments satisfied  in  this  most  beautiful  and  adaptable 
method  of  making  pictures  by  photography.  So  we 
have  the  process  modified  to  give  images  on  rough-  sur- 
face papers,  on  Japanese  tissue,  and  on  other  surfaces 
complying  with  the  latest  formularies  of  esthetic  taste. 
It  all  comes  to  this  : that  in  carbon  we  have  at  hand  a 
process  of  forty  years’  standing  which  has  answered  the 
test  of  time  and  experience,  and,  besides  satisfying  every 
reasonable  demand  of  the  technician  and  the  pictorialist 


42 


THE  PHOTO -MINIATURE 


for  responsiveness  of  effect  aimed  at,  has,  nevertheless, 
a wonderful  facility  for  yielding  to  the  fluctuations  of 
taste  and  change.  The  latest  manifestations  of  this 
charming  plasticity  supply  the  basis  of  this  monograph. 

As  we  have  already  pointed  out,  the 
Outlines  of  ^.^rbon  process  is  a printing  method 
t e rocess  exposure  and  development 

gives  a print  in  which  the  picture  consists  of  permanent 
pigment,  such  as  carbon,  embedded  in  a thin  film  or 
tissue  of  insoluble  gelatine.  In  its  first  state  carbon 
paper  is  a film  or  tissue  of  gelatine  with  which  is  incor- 
porated pigment  or  coloring  matter,  coated  on  a sheet 
of  paper  intended  merely  to  support  the  film  during  ex- 
posure. By  immersion  in  a solution  of  potassium  bi- 
chromate the  tissue  is  “sensitized,’’  i e.,  acquires  the 
property  of  becoming  insoluble  upon  exposure  to  light. 
When  exposed  to  light  under  a negative,  in  the  usual 
way,  the  tissue  is  rendered  insoluble  in  proportion  to 
the  amount  of  light  which  has  acted  upon  it  at  different 
parts  of  the  negative  image.  In  development  the  ex- 
posed tissue  is  washed  with  water.  This  causes  the 
soluble  portions  of  the  pigmented  film  (i.  e.,  those 
portions  more  or  less  protected  from  light  by  the  density 
of  the  negative)  to  dissolve  and  clear  away.  By  this  we 
get  a positive  image  in  pigmented  gelatine.  The  color 
of  the  image  varies  according  to  the  pigment  incorpo- 
rated with  the  gelatine  forming  the  tissue.  The  perma- 
nency of  the  print  depends  upon  the  permanency  of  the 
pigment  employed  in  making  the  tissue.  The  exposed 
film  or  tissue  being  transferred  (by  a simple  operation) 
before  development  to  a second  (temporary  or  final) 
support,  permits  of  any  desired  modification  in  the  sur- 
face finish  or  texture  of  the  print,  and  the  choice  of  a 
variety  of  supports,  such  as  different  kinds  of  paper, 
opal,  glass,  wood,  leather,  metals,  or  other  surfaces. 
Tissues  and  variety  of  material  and  tissues  on 

Materials  market  for  carbon  printing  is  very 

great.  The  Autotype  Company  supply 
tissues  charged  with  colored  pigments  of  thirty  different 
colors  in  rolls  and  cut  sheets  for  direct  printing  on 
paper,  for  photogravure  and  transparencies.  The  tissues 
of  Elliott  Sc  Son  are  also  available  in  fifteen  different 
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colors,  and  in  more  recent  years  Wellington  & Ward, 
and  Illingworth  & Co.,  all  English  houses,  have  placed 
tissue  and  material  on  the  market.  It  may  be  noted,  that 
these  firms  supply  trial  outfits  for  carbon  printing,  a 
convenience  which  the  small  worker  should  appreciate. 

Transfer  papers,  single  or  double,  are 

Transfer  Papers  obtainable  from  dealers  in  carbon  sup- 

and  Suppoits  i-  j r r ^ 

plies;  and  some  form  of  temporary  sup- 
port will  be  required.  This  is  used  to  support  the 
exposed  film  in  development  where  the  double  transfer 
method  is  used.  The  temporary  support  maybe  a piece 
of  glass,  or  opal,  or  a prepared  paper  called  flexible  sup- 
port— that  is,  paper  coated  with  insoluble  gelatine  and 
shellac,  so  that  it  is  impervious  to  water.  The  surface 
texture  of  the  temporary  support  determines  the  surface 
finish  of  the  print.  Thus,  to  get  matt-surface  prints, 
ground  opal  or  grained  zinc  is  employed  as  the  support; 
for  an  ordinary  glazed  surfaced  finish  the  flexible  sup- 
port, waxed,  is  used.  Celluloid  is  useful  for  this  purpose. 
In  any  event  the  temporary  support  must  be  a little 
larger  all  around  than  the  piece  of  tissue  in  use. 

A thermometer;  a scraper  squeegee; 
Apparatus  a few  ounces  of  bichromate  of  potas- 
siunl;  three  pieces  of  rubberized  cloth 
or  waterproof  fabric,  a little  larger  in  size  than  the 
prints  proposed  to  be  made;  a supply  of  waxing  prepa- 
ration: a bottle  of  plain  collodion  ; trays  for  sensitizing 
and  printing-frames  ; are  the  principal  requirements  for 
the  process,  it  being  assumed  that  the  worker  is  in  pos- 
session of  most  of  them  in  his  ordinary  practice.  The 
cut  tissue  should  be  stored  away  under  pressure  except 
when  intended  for  immediate  use.  Unless  so  stored,  it 
has  a tendency  to  curl  up  around  the  edges  and  is 
unmanageable  in  the  printing-frame.  It  should  not  be 
stored  where  it  will  become  damp  or  moldy. 

The  Operations  for  making  a carbon 

in  Practice  ^re  briefly  as  follows  : The  tissue 

is  first  cut  to  the  exact  size  of  the  nega- 
tives from  which  prints  are  to  be  made  ; it  is  then  sensi- 
tized and,  after  drying,  stored  away  until  required  for 
use.  In  use  it  is  exposed  under  a negative,  immersed  in 
water  with  a temporary  support  (or  a piece  of  final 
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support),  squeegeed  into  absolute  contact  with  this  new 
support  and  placed  under  pressure.  This  transfer  of  the  i 
film  to  the  new  support  being  effected,  the  tissue,  with 
a support  on  both  sides  of  the  film,  is  immersed  in  warm 
water.  In  this  the  original  support  of  the  film  loosens 
and  is  removed,  and  the  picture  is  developed  by  laving 
the  film  with  water.  Development  completed,  the  print, 
now  on  the  temporary  support  (or  final  support  if  it  is  ; 
to  be  a single  transfer  print),  is  cleared  in  an  alum  bath, 
and  dried.  If  the  print  was  transferred  to  a temporary 
support,  it  is  again  transferred  after  development  to  the  | 
final  support — which  may  be  paper,  wood,  metal,  glass, 
leather,  etc. — and  after  drying  is  stripped  from  the  tem- 
porary support,  which  completes  it. 

If  the  tissue  is  bought  in  cut  sizes,  of  course  there  is 
no  cutting  to  size  to  do.  If  bought  in  rolls,  a piece  of 
zinc  not  less  than  the  width  of  the  roll  will  be  found 
most  useful,  as  the  stiff,  gelatinized  paper  curls  in  a 
pesky  fashion  when  handled.  Two  edges  of  the  sheet  of 
zinc  should  be  accurately  squared  and  preferably  marked 
off  in  inches  on  these  two  edges.  With  this  a T-square 
of  proper  size  is  used  and  the  cutting  done  with  a sharp 
knife,  a shoemaker’s  knife  being  good  for  the  purpose. 
With  these  articles,  and  weights  of  some  kind  to  keep 
the  tissue  from  rolling  up,  no  trouble  will  be  found  in 
cutting  it  accurately  to  any  desired  sizes. 

...  The  first  question  in  sensitizing  is,  as 

^ScTlution strength  and  constituents  of  the 
solution.  This  depends  upon  a number 
of  factors  : first,  the  season  ; second,  climatic  conditions  ; 
third,  character  of  negatives  ordinarily  used,  and  fourth, 
the  character  of  results  desired.  In  spring  and  summer, 
or  in  damp,  moist  climates  such  as  we  have  in  our  south- 
ern coast  states,  the  tissue  has  a tendency  to  become 
insoluble  in  drying,  owing  to  the  heat  and  moisture  in 
the  atmosphere.  In  this  case  it  is  necessary  to  add  a 
small  amount  of  alkali,  preferably  carbonate  of  ammo- 
nia, to  counteract  this  tendency.  As  it  is  not  possible  i 
to  use  sufficient  alkali  to  entirely  counteract  this  effect 
without  giving  rise  to  other  evils,  two  additional  pre- 
cautions may  be  adopted,  first  the  addition  of  alcohol  to  ^ 
the  sensitizing  bath,  which  aids  quick  drying  and  thus 


ARBON  PRINTING 


45 


prevents  insolubility,  and  second,  the  use  of  less  sensi- 
:izer  in  the  bath.  If  one’s  negatives  are  unduly  dense 
uid  strong  in  contrasts  it  will  be  seen  that  anything 
A^hich  will  give  the  effect  of  more  generally  uniform 
exposure  will  be  of  advantage.  By  the  use  of  more  sen- 
jitizer  in  the  bath  the  tissue  has  the  tendency  to  become 
nsoluble  without  exposure,  this  tendency  being  analo- 
gous to  sunning  down  to  decrease  contrasts  in  ordinary 
printing.  Therefore,  with  such  negatives  in  general  use 
tve  can  well  afford  to  increase  the  strength  of  our  bath. 
Dn  the  contrary,  if  our  negatives  are  thin  and  flat,  and 
tve  desire  the  utmost  contrasts  in  our  prints,  it  is  advis- 
ible  to  reverse  this  plan  and  use  a very  weak  bath.  If, 
:herefore,  we  are  to  adopt  a certain  sensitizing  formula 
tve  should  be  governed  by  the  conditions  under  which 
we  are  to  work.  Mr.  A.  J.  Jarman  recommends  the 
Allowing  sensitizing  solution  for  summer  use:  Bichro- 
mate of  potassium  (C.  P.) , 3 ounces  ; distilled  water,  100 
Dunces;  glycerine,  30  drops;  salicylic  acid  (dissolved 
in  hot  water),  15  grains;  carbonate  of  ammonia,  60 
grains.  To  Mr.  Harry  Quilter  is  due  the  following: 
A^mmonium  bichromate,  i ounces;  sodium  carbon- 
ite,  X ounce;  water,  25  ounces.  Of  this  take  one 
Dunce  and  mix  with  two  ounces  of  methylated  (Colum- 
Dia)  spirit.  This  dries  in  fifteen  minutes.  Another 
sensitizing  bath  is  recommended  by  Mr.  G.  T.  Harris 
IS  follows  : Potassium  bichromate,  2 ounces  ; stronger 
immonia  water  (ammonia  '880),  i dram;  sodium  ci- 
trate, 120  grains;  water  60  ounces.  Tissue  sensitized 
in  this  bath  is  said  to  keep  well  even  in  damp  weather. 
A formula  which  we  used  during  a summer’s  work  is  as 
Follows : Water,  80  ounces  ; bichromate  of  potash,  X 
Dunce;  ammonium  carbonate,  20  grains.  The  winter 
Formula  retains  the  carbonate  of  ammonia  as  it  facilitates 
development  at  all  seasons,  and  increases  the  bichro- 
nate  of  potash  to  one  ounce  to  the  quart  of  water.  As 
will  be  seen,  this  is  approximately  a i H per  cent  solu- 
tion for  summer  use,  and  a 3 percent  solution  for  winter 
Lise.  Some  writers  advocate  the  use  of  a 6 or  7 per  cent 
bath  for  general  use,  but  under  no  conditions  should  the 
amount  of  bichromate  of  potash  exceed  7 per  cent.  On 
the  other  hand,  if  difficulty  be  experienced  in  getting 
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proper  contrasts  with  the  negatives  in  use,  the  bath  may 
be  as  weak  as  one  quarter  of  i per  cent. 

A formula  for  sensitizing  tissue  which  has  especial 
advantages  for  warm,  moist  weather,  is  as  follows : 
Water,  32  ounces  ; potassium  bichromate,  2 ounces  ; 
stronger  ammonia  water  (ammonia  ‘880)  12  minims. 
Now  add  i ounce  of  sulphuric  ether  to  ounce  of 
alcohol  and  add  the  mixture  to  the  sensitizing  solution. 
This  gives  a quick-drying  tissue  and  one  which  will  be 
found  readily  soluble  in  development. 

The  sensitizing  solution  having  been 
Sensitizing  made  up  we  have  next  to  apply  it  to  the 
tissue.  We  need  a deep  agate-ware, 
zinc,  or  porcelain  tray  such  as  is  used  in  negative  de- 
velopment, and  preferably  one  or  two  sizes  larger  than 
the  pieces  of  tissue  to  be  sensitized.  Into  this  the  sensi- 
tizing solution  is  poured  until  we  have  a depth  of  one 
inch — not  less.  The  temperature  of  the  solution  is  im- 
portant. It  should  be  used  at  a temperature  of  between 
50°  and  65°;  never  lower  than  50°,  nor  higher  than  65°. 
If  lower,  reticulation  of  the  film  may  be  caused  ; ii 
higher  the  gelatine  film  may  melt  and  run.  In  wintei 
there  will  be  no  difficulty  in  keeping  the  bath  at  the 
proper  temperature.  In  summer  the  tray  containing  the 
sensitizing  solution  should  be  set  within  a larger  tra} 
containing  cracked  ice,  or  preferably  a freezing  mixture 
of  salt  and  ice.  It  is  not  well  to  put  ice  in  the  tray  witi 
the  sensitizer.  The  sensitizing  of  tissue  is  most  con 
veniently  done  at  night,  so  that  the  tissue  will  be  dr^ 
and  ready  for  use  the  following  morning.  To  sensitize 
the  tissue,  cut  to  the  proper  size,  is  thrust  into  the  solu 
tion  and  completely  immersed.  A soft  brush  or  spongi 
is  now  passed  over  its  face  and  back  to  remove  air-bub 
bles,  and  it  is  allowed  to  soak  for  three  minutes. 

Dr  in  the  quickly  as  the  sensitized  sheet 

Tis^e  ^ withdrawn  from  the  bath,  one  at 

time,  they  are  placed  face  down  on  , 
clean  and  well-polished  ferrotype  plate  or  sheet  of  talce< 
glass  and  squeezed  into  close  contact  with  the  plate 
In  summer,  this  plate  should  be  made  quite  cold  wit 
ice  before  use.  The  sheets  are  then  set  aside  to  dry  ii 
darkness  or  non-actinic  light.  If  the  tissue  dries  in  les 
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than  four  hours  it  is  apt  to  be  too  insensitive  for  satis- 
factory use.  If  it  takes  longer  than  seven  hours  to  dry, 
the  gelatine  is  apt  to  become  insoluble  and  the  transfer 
will  be  difficult  to  effect.  In  such  a case  the  prints  will 
almost  invariably  have  the  appearance  of  over-exposure. 
After  drying,  the  tissue  can  be  stored  in  black-paper 
envelopes  or  in  a box  with  a tight-fitting  lid.  It  should 
be  protected  from  light  and  moisture.  After  being  sen- 
sitized the  tissue  gains  in  sensitiveness,  that  is,  becomes 
insoluble  and  if  kept  too  long  will  become  wholly  inso- 
luble. The  tissue  should  be  used  in  two,  three  or  four 
days  after  sensitizing.  In  moist,  hot  weather  it  will  not 
be  usable  after  five  or  six  days.  To  find  out  whether 
the  tissue  is  too  old  for  use  place  a piece  of  it  without 
previous  exposure  in  warm  water,  gradually  raising  the 
temperature.  If  it  does  not  dissolve  at  iio°  or  120° 
Fahr.,  it  is  not  suitable  for  printing. 

. . The  introduction  of  a spirit  sensitizer 

„ by  the  Autotype  Company  has  been 

k^crisitizcr  i i i i 

welcomed  by  many  workers.  1 he  sen- 
sitizer is  applied  to  the  surface  of  the  tissue,  which  is 
laid  on  paper,  by  means  of  a Blanchard  (or  Buckle's) 
brush,  which  is  a piece  of  swansdown  or  flannelette, 
attached  by  means  of  an  India-rubber  band  to  the  end 
of  a strip  of  glass.  Some  of  the  solution  is  poured  into 
a small  dish  and  the  brush  when  charged  with  it  is 
passed  over  the  surface  freely  and  in  all  directions.  It 
is  then  hung  up  to  dry  in  a darkened  room.  After  dry- 
ing, which  takes  place  in  from  ten  to  fifteen  minutes, 
according  to  temperature,  the  tissue  is  ready  for  print- 
ing. A second  coating  of  the  tissue  renders  it  more 
sensitive  and  better  suited  for  negatives  with  harsh  con- 
trasts. The  use  of  this  sensitizer  does  not  diminish  sen- 
sitiveness, nor  does  unevenness  of  the  print  result. 
Carbon  printers  in  a small  way  should  appreciate  the 
facility  of  being  able  to  sensitize  on  the  day  of  printing  ; 
while  another  advantage  of  the  method  is  that  it  enables 
one  to  quickly  repeat  prints  which  may  not  be  satisfac- 
tory in  the  first  case. 

The  introduction  of  this  Spirit  Sensitizer  may  be  said 
to  effectually  remove  the  only  tedious  operation  involved 
in  carbon  printing  and  simplifies  the  process  immensely. 
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In  carbon  printing  the  image  is  not 
Exposure  visible,  the  progress  of  reduction  being 
judged  by  an  actinometer.  A form  of 
actinometer  in  common  use  is  Johnson’s  ; Sawyer’s  and 
Burton’s  are  also  well-known  forms. 

In  printing  with  carbon  tissue  it  is 
necessary  to  have  a safe  edge  of  the 
tissue  protected  from  the  printing  light 
and  left  in  a soluble  condition.  This  is  called  the  safe 
edge  and  without  it  the  gelatine  is  apt  to  stick  to  the 
tissue  backing  on  the  edges  more  tenaciously  than  to 
the  transfer  paper.  This  safe  edge  can  be  a mask  of  thin 
yellow  paper,  a line  of  black  varnish  around  the  edge  of 
the  negative,  or  the  rebate  of  the  printing-frame.  An 
imperfectly  opaque  mask  may  cause  trouble,  especially 
with  improperly  kept  or  over-printed  tissue. 

Carbon  tissue  should  not  be  printed 
Dampness  in  damp  weather;  but  if  this  cannot  be 
avoided  use  a rubber  printing-pad  in  the 
frame  to  protect  the  tissue  from  dampness  as  far  as  pos- 
sible and  transfer  it  immediately  after  printing  to  a tin 
tube  or  storage  box  containing  calcium  chloride.  If  the 
tissue  sticks  to  the  negative  in  the  printing-frame,  the 
face  of  the  negative  should  be  lightly  rubbed  with 
French  chalk  and  dusted  off.  This  precaution  should 
always  be  taken  in  moist,  hot  weather.  In  using  a nega- 
tive strong  in  contrasts,  good  results  can  frequently  be 
obtained  by  exposing  the  tissue  to  strong  light  for  a few 
seconds  before  putting  it  in  the  printing-frame. 

In  coming  to  the  operation  of  trans- 
The  Transfer  ferring  the  picture-image,  it  is  necessary 
to  determine  whether  we  will  use  the 
single- or  double-transfer  method.  Development  of  the 
image  from  the  face  of  the  film  will  give  us  merely  the 
lights  and  shadows  of  the  picture  without  half-tone  ; 
but  by  transferring  the  exposed  film  to  a new  support 
we  can  get  at  the  back  or  under  side  of  it  where  the 
penetration  of  light  is  most  feeble.  In  this  way  we  can 
develop  the  image  and  get  the  full  range  of  tones  from 
the  highest  light  to  deepest  shadow,  the  half-tones  being 
held  or  retained  by  the  hard  crust  of  the  face  of  the  film, 
which  received  the  strongest  impacts  of  light  during  the 
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exposure.  If  we  wet  the  exposed  carbon  tissue  and 
bring  it  face  down  into  contact  with  a piece  of  paper  or 
other  prepared  support,  strip  off  the  original  backing  of 
the  tissue  and  develop  the  image  from  the  back  of  the 
film  thus  exposed,  the  picture  will  be  reversed  with 
regard  to  left  and  right  on  its  new  support.  For  many 
subjects  this  reversal  is  of  little  or  no  importance ; 
lienee,  the  single-transfer  method  is  largely  used  for  pic- 
torial work  and  in  portraiture.  But  where  things  must 
be  represented  in  their  proper  places,  we  must  again 
transfer  the  image  to  another  and  final  support,  which 
puts  the  lefts  and  rights  as  they  are  naturally  seen.  In 
the  double-transfer  method,  the  exposed  print  is  first 
transferred  to  a temporary  support,  developed,  cleared 
in  alum  solution  and  washed.  It  is  now  transferred  by 
being  brought  into  contact  with  a piece  of  final  support 
Dr  double  transfer  paper,  or  any  other  desired  support, 
squeegeed  and  set  aside  to  dry.  When  dry  the  tempo- 
rary support  is  easily  stripped  away  and  the  picture 
remains  on  the  final  support. 

g.  j By  the  single-transfer  method  we  can 

Transfer  tnake  prints  on  paper,  opal,  glass,  etc. 

Specially  prepared  paper  can  be  bought 
in  rolls  or  cut  sizes  and  in  several  varieties  of  thickness 
md  color,  such  as  thick  or  thin  heavy  hand-made, 
smooth  or  rough  in  finish  and  heavy  cream-tinted 
drawing-paper.  The  paper  should  be  cut  to  sizes  a little 
larger  than  the  carbon  tissue,  and  not  smaller,  as  in  such 
:ases  one  of  the  edges  may  fall  within  the  safe  edge  of 
the  tissue  and  allow  the  backing  to  carry  off  a part  of  the 
image.  In  making  the  transfer  the  printed  tissue  is 
placed  face  down  in  a tray  of  cold  water,  50°  to  65° 
Fahr.  and  at  the  same  time  a sheet  of  the  transfer  paper 
is  placed  in  the  same  or  an  adjoining  tray,  care  being 
taken  to  remove  all  air-bubbles  from  both.  In  from 
thirty  to  sixty  seconds,  the  tissue  will  be  found  to  flatten 
Dut  and  finally  will  begin  to  turn  up  at  its  edges,  film 
inward.  When  it  begins  to  curl  in  this  way  it  is  brought 
face  to  face  with  the  limp  piece  of  transfer  paper  or 
other  support,  drawn  out  upon  a squeegee  board  or 
zinc  plate,  and  the  two  papers,  with  the  film  between 
them,  are  squeegeed  into  absolute  contact,  being  cov- 
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ered  with  a piece  of  rubber  cloth.  A scraper  squeegee 
must  be  used  for  this.  It  is  essential  that  all  water  be 
expelled  between  the  two  pieces  of  paper,  and  that  the 
contact  of  the  surfaces  shall  be  absolute,  without  any 
air-bells,  etc.  The  two  closely  adhering  sheets  are  then 
placed  between  blotters  and  put  aside  under  evenly  dis- 
tributed pressure.  After  all  the  prints  awaiting  devel- 
opment are  transferred  in  this  manner,  and  placed  in  a 
pile  with  blotters  between,  they  are  left  for  twenty 
minutes  to  an  hour  or  more,  according  to  the  pressure 
upon  them,  after  which  they  are  ready  for  development. 
The  purpose  of  placing  them  under  pressure  is  to  ensure 
even  adherence  of  the  tissue  to  the  transfer  paper.  With 
thin,  smooth  transfer  paper  this  may  be  effected  in  ten 
minutes,  but  with  the  heavy  rough  papers  an  hour  may 
be  better.  In  using  the  rough  papers,  moreover,  it  will 
be  well  to  soak  the  transfer  paper  itself  for  a half  hour  or 
so  in  cold  water  before  making  the  transfer,  afterward 
placing  the  adhering  sheets  under  very  heavy  pressure. 
One  test  of  the  sufficiency  of  the  time  the  prints  are 
under  pressure  is  to  note  whether  the  back  of  the  trans- 
fer paper  is  stained  yellow  by  the  bichromate  of  potash 
in  the  gelatine  film.  If  the  print  is  to  be  transferred  to 
matt  opal  or  glass,  instead  of  paper,  for  its  support, 
these  should  be  free  from  flaws  of  any  kind,  clean  and 
free  from  grease,  and  coated  a few  hours  previous  to 
use  with  a solution  of  albumen.  This  is  prepared  by 
beating  the  whites  of  three  eggs  to  a froth  and  adding 
one  ounce  of  water  with  five  drops  of  liquid  ammonia, 
giving  a thin  viscid  solution.  Plates  coated  with  this 
should  be  free  from  dust  and  have  an  imperceptibly 
fine  film,  which,  acting  as  a substratum,  holds  the 
bichromated  film  firmly  during  the  after  development 
of  the  exposed  tissue. 

After  the  prints  have  been  under  pres- 
Development  sure  for  a sufficient  length  of  time,  they 
are  immersed  separately  in  a large  tray 
containing  a supply  of  water  at  a temperature  of  from 
90°  to  100°  Fahr.  They  should  be  rocked  for  a few 
minutes  and  all  air-bubbles  removed.  It  will  be  noticed 
that  the  gelatine  around  the  margin  has  begun  to  dissolve 
and  is  oozing  out  of  the  edge  of  the  transfer  paper. 
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iTeii  this  has  gone  on  for  a few  moments  more,  re- 
love  one  of  the  prints  to  another  tray  containing  water 
; from  100°  to  110°  Fahr.  I’his  is  the  developing-tray 
id  the  water  should  be  kept  as  nearly  as  possible  at  the 
:mperature  stated.  This  can  be  effected  by  placing  the 
ay,  a tin  or  zinc  one,  over  a gas  or  an  oil  stove  with 
ame  adjusted  to  the  proper  height.  After  being  in  this 
aimer  water  for  a moment  the  print  is  ready  for  strip- 
ing. Take  one  corner  of  the  tissue  backing  and,  with 
le  other  hand  holding  the  print  under  the  surface  of 
le  water,  gently  strip  off  the  backing.  If  it  comes  off 
eadily  it  is  an  evidence  of  correct  or  under-exposure, 
ut  if  it  seems  disinclined  to  strip,  this  is  an  evidence  of 
ver-exposure  or  partial  insolubility  of  the  tissue,  and  it 
lould  be  allowed  to  remain  longer  in  the  warmer  water. 

• the  printing  was  correct  the  backing  will  leave  behind 
on  the  new  support  a thick  gelatinous  mass  in  which 

; first  no  detail  can  be  seen.  By  gently  rocking  the 
ay  this  mass  will  dissolve  away  and  gradually  the 
nage  will  appear.  Now  lift  the  tissue  and  carefully 
lace  it,  face  up,  on  a slab  of  glass  inclined  at  an  angle 
> the  bath  and  gently  lave  the  image  with  the  warm 
ater  by  means  of  a glass,  cup  or  large  spoon.  The 
stalls  will  gradually  brighten  up  and  in  a minute  or  so 
le  image  will  be  fully  developed.  As  soon  as  the  print 
developed  a little  lighter  than  it  is  to  be  when  dried, 
i it  darkens  upon  drying,  it  should  be  placed  in  a tray 

• cold  water  to  stop  development. 

The  fixing  or  clearing  bath  hardens 
Fixing  the  gelatine  film  and  eliminates  all  traces 
of  the  bichromate  of  potash  which  might 
:main  in  the  film  or  paper  after  development.  The 
um  bath  is  a 5 per  cent  solution  of  powdered  alum 
. water.  This  bath  must  be  filtered  before  use  and 
ay  be  used  repeatedly.  The  prints  remain  in  it  for 
om  ten  minutes  to  an  hour,  the  former  when  thin 
iper  is  used,  the  latter  when  using  the  heavy,  rough 
ipers.  If  there  is  any  yellow  stain  from  the  bichromate 
■ potash  in  either  the  print  or  single-transfer  paper  or 
the  temporary  support,  the  immersion  in  the  alum 
ith  must  be  continued  until  the  tint  has  disappeared, 
he  prints  are  then  washed  for  half  an  hour  in  gently 


52 


THE  PHOTO-MINIATURE 


running  water,  or  in  several  changes,  and  hung  up  by 
clips  until  thoroughly  dry. 

In  the  double-transfer  method  there  is 
Double  choice  of  a variety  of  temporary  supports 
rans  er  gyppQj.^  on  which  the 

finished  print  remains  may  be  almost  any  surface  desired, 
as  paper,  wood,  ivory,  glass,  opal,  celluloid,  canvas, 
leather.  To  make  a double-transfer  print  on  paper, 
we  will  suppose  the  reader  is  using  as  temporary  sup- 
port the  commercially  supplied  flexible  support.  This 
is  paper  coated  with  insoluble  gelatine  and  shellac,  it  is, 
sold  in  rolls  and  cut  sheets  and  may  be  used  repeatedly.! 
Before  using  it  must  be  waxed,  i.  e.,  a thin  film  of  wax 
must  be  spread  over  its  entire  surface.  After  each  time 
of  using,  also,  this  “flexible  support”  must  be  thor- 
oughly dried  and  again  waxed  before  use.  The  waxing 
preparation  can  be  bought,  or  made  as  follows:  dissolve 
yellow  resin,  6 drams,  and  pure  beeswax,  2 drams,  in 
one  pint  of  turpentine.  This  waxing  solution  shouldi 
be  used  some  time  before  the  support  is  required,  so| 
that  the  turpentine  has  time  to  evaporate.  To  apply 
the  wax  coating,  put  a little  of  the  solution  on  a piece 
of  flannel  or  wad  of  absorbent  cotton;  lay  the  sheet  of 
temporary  support  on  a board  or  table  and  rub  the  wax 
lightly  over  the  face  of  the  support.  When  all  the  sup- 
ports have  been  waxed,  go  back  to  the  first  sheet  and, 
with  a large  tuft  of  absorbent  cotton,  polish  each  sheel 
in  turn.  Care  must  be  taken  not  to  rub  the  wax  off  en- 
tirely at  any  point;  what  is  needed  is  a thin  film  o! 
wax  over  the  whole  surface  of  the  support.  All  tempo 
rary  supports,  flexible  or  rigid,  as  opal,  celluloid,  mus 
be  waxed  in  this  way  before  they  are  used.  ; 

The  exposed  tissue  is  first  transferrecj 
to  the  temporary  support,  developed,  al  | 
umed  and  washed  as  already  described  j 
The  second  transfer  to  the  final  support  can  bemad(j 
while  the  prints  are  still  wet  from  the  first  transfer,  bu  | 
is  preferably  made  after  they  have  been  permitted  t< 
dry.  The  double-transfer  paper  or  final  support  can  bi 
bought  in  rolls  or  cut  sizes.  It  does  not  keep  well 
hence  too  large  a quantity  should  not  be  bought  at  on 
time.  It  is  a plain  paper  coated  with  gelatine  or  alum 
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To  make  the  final  transfer,  first  soak  the  final  trans- 
fer paper  in  water  at  90°  to  100°  Fahr.  until  the  gela- 
tine surface  is  soft,  spongy,  or  slimy,  the  idea  being  to 
get  a perfectly  soft,  yielding  bed  for  the  carbon  image 
on  the  temporary  support.  Place  in  a tray  of  cold  water 
for  a moment,  with  the  carbon  image  on  its  temporary 
support,  and  withdraw  the  two  together  to  avoid  air- 
bubbles.  Squeegee  lightly  but  firmly  and  clip  up  in  a 
dry  room.  In  five  or  six  hours,  if  then  thoroughly  dry, 
insert  the  point  of  a knife  between  the  temporary  and 
final  support  and  pull  the  two  apart.  If  the  former  has 
been  properly  waxed  and  the  final  transfer  paper  was 
in  good  condition  and  properly  soaked,  the  carbon  im- 
age will  be  found  to  have  adhered  to  the  gelatine  sur- 
face of  the  final  support  and  will  leave  the  less  tena- 
cious waxed  surface  of  the  temporary  support,  thus  giv- 
ing the  second  transfer  and  a non-reversed  image.  The 
surface  of  the  image  will  now  have  a finish  exactly  cor- 
responding to  that  of  the  temporary  support  employed. 
If  the  final  support  is  so  old  that  the  gelatine  surface  has 
become  partly  insoluble  and  will  not  soften,  soak  it  in 
water  at  a higher  temperature  until  it  is  soft  and  spongy. 
If  even  with  quite  hot  water  it  will  not  become  soft,  the 
paper  is  probably  worthless  and  should  be  thrown 
away.  When  soaked  in  water  at  a higher  temperature 
than  is  absolutely  necessary  to  soften  the  gelatine  coat- 
ing, the  latter  is  apt  to  be  washed  off  generally  or 
locally  and  all  or  a portion  of  the  picture  will  be  left  on 
the  temporary  support.  The  same  thing  will  happen  if 
the  temporary  support  has  not  been  properly  waxed. 
If  there  is  any  wax  on  the  carbon  image  after  stripping, 
it  can  be  removed  by  rubbing  gently  with  a tuft  of  ab- 
sorbent cotton  dipped  in  wood  alcohol.  The  print  is 
now  finished  and  can  be  trimmed  and  mounted.  From 
this  introduction  to  the  principles  and  practice  of  car- 
bon printing  we  proceed  to  a digest  of  many  of  its  latest 
modifications  and  applications. 

...  One  of  the  best  known  carbon  work- 

ModiSioL  P-  S'- 

published  some  time  since  in  Photography 
the  results  of  a number  of  experiments  in  modifying  the 
sensitizing  bath  for  carbon  tissue.  We  abstract  the 
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essential  portions  of  this  valuable  paper,  one  of  the  most 
important  in  relation  to  the  subject  that  has  recently  been 
issued,  inasmuch  as  the  author  claims  to  have  succeeded 
in  controlling  the  gradation,  detail  and  other  qualities  of 
the  finished  print  by  these  additions  to  the  sensitizing 
bath.  In  this,  the  latest  work  devoted  to  carbon  print- 
ing, Mr.  Bennett’s  paper  very  properly  finds  a place  : 

Sodium  Carbonate.  — The  results  ob- 
Vanous  tained  by  adding  sodium  carbonate  to  the 
ensi  izers  sensitizing  bath  have  beenvery  promising, 
and  for  some  special  cases  equal  to  those  given  by  any 
other  substance.  The  quantity  that  could  be  added  with 
success  required  gauging  very  carefully,  as  it  was  found 
that  if  sufficient  to  ensure  solubility  and  easy  working 
were  used,  other  difficulties  were  introduced  ; and,  as  a 
much  smaller  quantity  would  give  improved  gradation, 
another  addition  was  made  in  combination  with  sodium 
carbonate  to  secure  good  working  qualities,  which  will 
be  described  in  a later  paragraph.  The  effect  is  to 
lengthen  slightly  the  gradations  at  the  light  end  of  the 
scale.  Potassium  Carbonate  is  very  similar  in  its  effect  to 
sodium  carbonate  ; a smaller  proportion  is  sufficient  to 
produce  the  same  degree  of  modification.  Neutral  Po-  ; 
tassium  Citrate. — This  salt  has  been  added  to  the  j 
sensitizing  bath  by  Professor  Namias  for  conferring 
keeping  qualities  ; and  in  testing  it  for  my  purpose — 
securing  improved  gradation — it  was  found  to  have  a 
very  marked  effect.  Used  alone,  however,  the  general 
working  qualities  of  the  tissue  were  no  better  than  when 
a plain  neutral  solution  of  bichromate  was  used,  butt 
these  qualities  were  easily  secured  by  a further  addition 
to  the  solution.  Sodium  Citrate  may  be  substituted  for 
the  potassium  salt,  the  differences  are  inappreciable. 
Citric  Acid. — Although  from  the  conditions  recognized  ; 
as  being  essential  for  the  successful  working  of  carbon 
tissue,  especially  when  bath  sensitized,  this  salt  appears; 
to  be  one  of  the  least  desirable  additions  to  the  sensitiz- 
ing solution;  yet  it  has  given  the  best  results  in  every; 
respect.  A small  proportion  produces  a decided  differ- 
ence in  gradation ; the  results  can  therefore  be  easily 
controlled  or  modified. 

The  inherent  defect  in  bath-sensitized  carbon  tissue 
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is  the  loss  of  gradation  at  the  light  end  of  the  scale,  the 
general  effect  being  that  which  would  be  produced  by 
exposing  tissue  to  light  and  so  fogging  it  or  degrading 
jits  purity  ; and  this  grey  veil  robs  the  lighter  tones  of 
W1  their  value,  gradation,  and  brilliancy,  and  it  still 
remains  even  if  the  portions  of  the  print  protected  by 
the  safe-edge  are  quite  clean.  By  no  care  or  precaution 
in  drying  have  I been  able  to  overcome  this  defect,  and 

those  most  experienced  in  working  the  carbon  process 
lave  invariably  stated  that  bath-sensitized  tissue  is  dis- 
tinctly inferior  to  that  sensitized  in  course  of  manufac- 
ture. It  has  been  this  defect  more  than  any  other  that  I 
have  endeavored  to  remove,  and  the  results  obtained 
are  not  only  thoroughly  satisfactory,  but  from  the  data 
given,  they  can  be  modified  by  each  worker  as  he  may 
desire.  Taking  the  substances  named,  they  may  be 
placed  in  the  order  in  which  they  have  been  described, 
sodium  carbonate  producing  least  effect,  and  citric  acid 
being  unquestionably  the  best,  and  also  offering  the 
greatest  power  of  control.  It  is  absolutely  essential, 
however,  to  neutralize,  or  more  than  neutralize,  the 
acidity  of  the  solution ; and  the  method  of  obtaining  an 
alkaline  bath  is  the  determining  factor  in  securing 
good  working  qualities. 

I have  only  succeeded  in  sensitizing 
Ammonia  tissue  that  would  be  as  satisfactory  in 
its  ordinary  working  qualities  as  freshly- 
made  sensitive  tissue,  by  making  the  sensitizing  solu- 
tion alkaline  with  ammonia,  whatever  substance  had 
been  added  for  modifying  the  gradation.  Although  vari- 
Dus  degrees  of  alkalinity  have  been  tested  experiment- 
ally, that  which  has  been  found  to  be  the  most  satisfac- 
tory and  the  most  simple  to  determine  has  been  to  add 
ammonia  to  the  sensitizing  solution,  after  all  the  other 
ingredients  have  been  dissolved,  until  the  orange-red 
:olor  of  the  bichromate  changes  to  a lemon-yellow  ; and 
the  smallest  possible  quantity  of  ammonia  that  will 
effect  this  change  should  be  used.  This  amount  will 
vdiXy  with  the  different  substances  or  quantity  of  such 
substances  added.  In  my  earlier  experiments  with  the 
rarbonates,  sufficient  of  these  was  added  to  the  solution 
::o  effect  a similar  change,  as  the  value  of  this  condition 
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of  the  bath  was  recognized  ; but,  in  all  cases,  the  re- 
sults obtained  were  very  inferior  in  many  respects  to 
those  resulting  from  a smaller  proportion  of  carbonate 
with  sufficient  ammonia  added  to  complete  the  change. 
For  obtaining  good  working  qualities — solubility,  free- 
dom from  brittleness  in  developing,  etc. — the  value  of 
ammonia  cannot  be  over-stated  ; and  although  its  full 
effect  is  most  noticeable  when  added  to  a strong  solu- 
tion of  simple  bichromate — the  most  satisfactory  sensi-| 
tizing  bath — yet  its  efficacy  does  not  appear  to  be  im- 
paired by  any  of  the  substances  given  in  this  article,  but 
as  they  modify  the  tissue,  the  effect  of  ammonia  has  to 
be  examined  carefully  by  comparative  tests. 

In  all  the  following  formulae  the  quan- 
Formulae  tity  of  ammonia,  represented  by  x is 
determined  by  the  method  given  in  the 
paragraph  on  ammonia:  . Potassium  bichromate, 

ounce;  citric  acid,  X ounce;  ammonia,  x;  water,  50] 
ounces.  B.  Potassium  bichromate,  i ounce ; citric 
acid,  X to  I dram;  ammonia,  x;  water,  50  ounces. 
C.  Potassium  bichromate,  i ounce;  potassium  citrate, 
X ounce;  ammonia,  x;  water,  50  ounces.  D.  Potas-i| 
sium  bichromate,  i ounce;  sodium  carbonate  (crystal  j 
lized),  X ounce;  ammonia,  .At*;  water,  50  ounces.  | 
In  all  cases  the  solids  were  dissolved  separately  ancj 
their  solutions  mixed.  l) 

The  solutions  will  keep  well  in  stoppered  bottles  I 
As  a small  quantity  can  be  used  if  the  tissue  is  kept  fla? 
— four  or  five  ounces  for  six  pieces  6X  by  8 
inches — the  used  solutions  should  be  thrown  away,  o I 
a larger  quantity  may  be  taken  and  used  several  time:^ 
if  fresh  stock  solution  is  added  each  time.  A solutiori 
used  too  many  times  will  give  uncertain  results.  f 

P , For  general  work  solution  J shouhi 

Conclusions  tised,  as  it  secures  the  finest  possibhji 
gradation  in  the  lighter  work,  a fuly 
scale  of  tones,  good  shadow  detail,  and  contrast  withl 
out  harshness.  From  a negative  suitable  for  carboi  fi 
printing  a rich  tint  can  always  be  obtained,  as  the  tis 
sue  should  be  very  uniform  in  quality  and  condition  al 
at  the  time  of  using.  The  difference  between  the  vari^e 
ous  formulae  is  entirely  in  the  gradation  resulting  in  th  n 


CARBON  PRINTING 


57 


ighter  tones.  Solutions  B ox  D may  be  used  for  under- 
jxposed  negatives  in  which  the  lighter  tones  are  rela- 
ively  too  strong  or  harsh,  or  for  any  work  when  the 
gradation  at  the  light  end  of  the  scale  is  too  strongly 
narked  and  requires  softening  down.  Solution  C gives 
i result  similar  to  B with  the  larger  quantity  of  citric 
,cid.  Formulae  A and  B are  preferable  to  C and  D. 
The  proportion  of  water  may  be  varied  according  to 
he  degree  of  contrast  required,  a stronger  bath  giving 
ess  contrast  and  vice  versa.  This  strength  will  be 
ound  best  for  general  work.  The  method  of  sensitiz- 
ng  adopted  has  been  to  immerse  the  tissue  face  down- 
wards in  the  solution  for  ninety  seconds,  then  lay  it 
jace  down  on  a sheet  of  glass  and  squeegee  gently  to 
[emove  as  much  solution  as  possible,  and  if  any  surface 
boisture  should  remain  on  the  back  rapidly  remove  it 
jvith  blotting-paper ; then  lift  it  by  two  corners  and 
fently  pull  it  from  the  glass,  and  hang  it  to  dry. 

: Tissue  sensitized  by  these  formulae  is 

Drying  practically  independent  of  drying  con- 
, ditions,  provided  that  it  dries  within  a 

aoderately  uniform  time,  from  four  to  six  hours.  Gas 
n the  drying  room  has  little  or  no  effect.  In  general  work- 
ng  the  tissue  has  been  in  the  highest  degree  satisfactory, 
[nd  very  pleasant  to  use  after  working  ready-sensitized 
issue  that  had  been  kept  in  a box  with  calcium  chloride, 
t is  extremely  soluble,  dissolving  very  gently  and  easily 
t a temperature  of  loo  degrees;  the  backing  paper  is 
ery  easily  removed  after  a few  seconds’  immersion  in 
he  developing-tank,  and  there  is  not  the  slightest  tend- 
jncy  to  blister,  nor  break,  nor  to  produce  any  mechani- 
lal  defects  even  when  development  is  very  prolonged, 
in  almost  all  cases  the  tissue  has  been  sensitized  at  night 
|nd  used  the  following  day,  and  no  special  precautions 
;ave  been  taken  between  drying  and  using,  the  tissue 
leing  simply  put  in  an  ordinary  cardboard  plate-box. 
\s  an  experiment,  some  was  left  freely  exposed  to  the 
lir  for  eight  to  ten  hours  after  drying,  and  no  difference 
ould  be  detected.  As  most  of  this  work  has  been  done 
uring  the  present  summer,  the  wet  weather  has  been  a 
evere  test  of  the  efficacy  of  the  methods  adopted,  both 
1 regard  to  drying  the  tissue  and  its  after-working. 
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Tissue  sensitized  by  the  solutions 
Speed  given  is  considerably  slower  than  that 
sensitized  in  the  plain  potassium-bichro- 
mate bath,  but  the  gain  in  quality  more  than  compen- 
sates for  the  loss  of  rapidity.  | 

Although  commercial  tissues  differ  so  much  in  speed* 
when  purchased  sensitive,  yet  when  sensitized  on  these 
baths  they  are  all  practically  identical,  excepting  the  new 
matt-surfaced  tissues,  which  require  only  three-fifths  of 
the  exposure  of  the  ordinary  kinds.  Black  tissue  will  be 
approximately  the  same  speed  as  Ilford  P.  O.  P.  when 
sensitised  in  bath  A,  so  that  if  a narrow  strip  of  thisi 
paper  is  placed  along  one  side  of  the  negative,  it  mayt 
be  printed  until  the  light  tones  are  just  as  dark  as  re- 
quired in  the  carbon  print,  and  an  actinometer  dispensed 
with.  Brown  tissue  will  require  rather  longer  exposure 
than  this,  about  one-fourth,  and  red-chalk  about  one- 
third  longer  than  black,  or  until  the  silver  strip  is  dark 
enough  for  toning.  Formulae  5,  C,  and  D yield  a tissue 
slower  than  that  produced  by  the  proportionate  ex- 
posures necessary  being  approximately  A = B and 
C = D = 6. 


Keeping 

Qualities 


I have  tested  the  keeping  qualities  of 
tissues  sensitized  on  these  baths,  always 
sensitizing  a piece  in  a plain  solution  of 
potassium  bichromate,  and  keeping  under  identical  con- 
ditions for  comparison.  The  method  of  storing  has  been 
under  the  pressure  of  an  ordinary  printing-frame  — a 
method  that  would  be  effective  with  ordinary  P.  O.  P. 
for  many  weeks.  Ten  days  has  been  the  test  time,  and II 
although  the  results  with  some  sensitizers  have  beeni| 
superior  to  that  given  by  the  simple  bichromate  solution, 
yet  in  no  case  have  the  prints  been  so  good  or  so  clean 
as  freshly  sensitized  tissue.  The  “safe-edge’^  has  al- 
ways been  degraded,  and  the  prints  poor  in  quality. 
The  solutions  containing  ammonia  have  been  the  most 
satisfactory,  though  far  from  good. 

Carbon  on  Among  the  many  final  supports  avail- 
Celluloid  carbon  printing,  whether  single 

or  double  transfer,  celluloid  finds  a 
prominent  place,  being  largely  used  by  professional 
workers  because  of  its  surface  finish,  which  is  peculiarly 
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adapted  for  portraiture.  The  celluloid  should  be  suffi- 
ciently stout  to  prevent  buckling,  with  a fine  matted 
surface  on  one  side. 

Assuming  that  the  tissue  has  been  exposed  beneath  a 
negative  and  is  ready  for  development,  the  following 
substratum  must  be  at  hand,  having  been  previously 
prepared.  It  is  composed  as  follows  : Gelatine  (Hein- 
rich’s hard),  2 ounces;  water,  12  ounces;  sugar,  2 
drams.  Allow  the  gelatine  to  soak  for  an  hour.  Mean- 
time prepare  in  a separate  vessel  a solution  of  chrome 
alum,  15  grains  ; water  (hot),  i ounce. 

The  gelatine,  water  and  sugar  should  be  put  in  an 
earthen  vessel,  or  prepared  in  a small,  oatmeal-kettle 
(popularly  known  as  a double  boiler),  so  that  the  water 
boils  around  the  pot  or  inner  vessel  and  causes  the 
liquefying  of  the  gelatine.  As  soon  as  the  gelatine  is 
well  melted  and  very  hot,  the  hot  chrome-alum  solution 
may  be  added  drop  by  drop,  stirring  the  gelatine  solu- 
tion vigorously  at  the  same  time.  Keep  up  the  stirring 
for  a short  time  after  the  last  of  the  chrome-alum  solu- 
ition  has  been  added.  Then  filter  a small  quantity  of 
this  into  a cup  or  small  pot,  and  as  soon  as  it  has  cooled 
idown  slightly  it  will  be  ready  for  use. 

g.  . Have  at  hand  a mixture  of  acetic 

Transfer  acid,  I ounce,  water,  6 ounces.  Take 
the  pieces  of  celluloid,  cut  to  a size 
somewhat  larger  than  the  tissue  to  be  transferred,  and 
rub  the  matt  surface  well  with  a piece  of  canton  flannel, 
dipped  into  the  acetic-acid  mixture,  until  the  surface  is 
jquite  clean.  Rinse  under  the  faucet,  and  lay  in  a tray 
|of  clean  water  for  use.  For  single  transfer,  take  a piece 
|of  the  celluloid  in  the  left  hand  by  one  of  the  top  corn- 
ers, and  pour  on  some  of  the  gelatine  substratum  while 
|warm,  having  the  exposed  tissue  soaked  in  clean  water. 
Lay  it  upon  the  gelatinized  celluloid,  which  must  be  in 
position  on  the  squeegee  board.  Directly  upon  the  top 
|of  the  tissue  place  a piece  of  India-rubber  cloth,  smooth 
side  uppermost.  Then  apply  the  squeegee  gently  at 
first,  increasing  the  pressure  until  all  the  excess  of  sub- 
stratum has  been  squeezed  out.  Lift  the  cloth  carefully, 
wipe  off  all  the  remaining  substratum  with  a wet  sponge, 
and  put  the  print  aside  until  the  remaining  pieces  of 
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exposed  tissue  have  been  treated  in  a similar  manner. 
In  the  course  of  a quarter  of  an  hour  development  may 
be  proceeded  with. 

This  is  best  commenced  by  laying  the  prints  in  cold 
water  to  allow  them  to  soak  for  about  one  minute. 
Then  place  them  in  warm  water,  and  allow  to  soak  un- 
til the  tissue  begins  to  loosen.  Now  lift  the  tissue  by 
one  corner,  throw  it  aside  in  the  waste-basket,  and  pro- 
ceed with  the  development  by  throwing  warm  water 
over  the  surface  of  the  print  with  the  right  hand,  hold- 
ing the  print  by  one  corner  with  the  left  hand.  In  the 
course  of  a short  time  the  print  will  be  seen  to  be  fully 
developed.  It  must  now  be  carefully  rinsed  in  a stream 
of  gently  running  water,  and  placed  in  a tray  contain- 
ing a solution  of  common  alum  (not  chrome  alum), 
three  ounces  of  alum  to  one  hundred  of  water.  Allow 
the  print  to  remain  in  this  for  five  minutes  only.  Then, 
after  soaking  in  another  tray  of  clean  water  for  five 
minutes,  the  print  may  be  washed  in  a gentle  stream  of 
water  and  hung  up  to  dry. 

To  produce  carbon  prints  upon  cel- 
luloid by  double  transfer,  the  process 
must  be  modified.  Clean  the  celluloid 
as  previously  described,  rinse  under  a faucet,  drain, 
and  while  still  wet  pour  over  the  matted  surface  the 
same  substratum,  draining  the  remainder  back  into  the 
containing  vessel.  A large  piece  of  celluloid  may  be 
cleaned  and  coated  in  the  same  way,  four  5x7  pieces 
being  cut  therefrom  when  dry.  As  soon  as  the  pieces 
of  celluoid  are  coated  they  must  be  laid  aside  to  dry  in 
a clean  rack. 

The  carbon  print  is  developed  upon  a flexible  sup- 
port as  in  paper  transfer,  and  dried.  This  being  done, 
take  a piece  of  the  celluloid  with  its  dried  coating  of 
substratum,  cut  it  to  a size  a little  larger  than  the  print, 
and  place  it  to  soak  in  the  3 per  cent  alum  solution  de- 
scribed above.  Meantime  place  the  flexible  support 
containing  the  print  into  clean  water  to  soak  for  about 
fifteen  minutes.  The  celluloid  may  be  removed  from 
the  alum  bath,  and  washed  under  the  faucet.  It  must 
now  be  coated  once  more  with  the  hot  substratum,  laid 
upon  the  squeegee  board,  and  the  wet  print  on  the 
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(lexible  support  laid  upon  it.  Cover  this  with  rubber 
doth  as  above  mentioned,  and  apply  the  squeegee  care- 
'ully  and  lightly,  gradually  increasing  the  pressure. 

After  about  eight  or  ten  strokes  of  the  squeegee  re- 
nove  the  cloth,  and  wipe  the  back  of  the  support  care- 
ully  until  it  is  free  from  gelatinous  solution.  Then 
/ery  carefully  lift  the  celluloid  and  support  together, 
itarting  this  lifting  by  inserting  the  tip  of  the  blade  of 
i knife  at  one  of  the  corners.  Now  suspend  the  cellu- 
oid,  with  the  attached  flexible  support,  to  dry.  When 
Iry  the  support  will  come  away  freely  from  the  cellu- 
oid.  All  that  is  necessary  now  is  to  place  the  celluloid, 
vhich  will  now  have  the  print  firmly  attached  to  it,  into 
i tray  of  warm  water  for  half  a minute,  then  pass  it 
hrough  a tray  of  clean  water  and  suspend  to  dry.  As 
oon  as  the  drying  is  complete  it  will  be  seen  that  the 
)rint  is  perfect  in  every  particular. 

The  substratum  will  keep  in  good  working  condition 
or  about  one  week  by  the  addition  of  a few  drops  of 
;o  per  cent  carbolic-acid  solution. 

. Despite  the  great  variety  of  transfer 

reparing  papers  or  supports  commercially  avail- 
Papers  able,  many  workers  prefer  to  prepare 
special  papers  for  their  own  use,  thus 
ecuring  effects  in  surface  finish,  texture  and  color  not 
)btainable  with  the  papers  generally  offered  in  the 
narket.  The  following  method  is  applicable  to  all  classes 
>f  paper:  Take  of  Nelson  No.  i gelatine  4 ounces, 

,nd  let  it  soak  for  two  hours  in  25  ounces  of  warm 
vater  ; then  melt  over  a slow  fire  in  a water-pan.  Put 
he  gelatine  into  a jar,  and  set  it  in  a pan  of  water  over 
he  fire  and  thoroughly  dissolve,  stirring  it  all  the  time  ; 
vhen  dissolved  add  very  slowly  60  grains  of  chrome 
.lum,  previously  dissolved  in  4 ounces  of  water.  Stir 
.11  the  time  it  is  being  added  ; this  will  solidify  the  gela- 
ine.  Collect,  and  restore  it  to  fluidity  with  as  much 
;lacial  acid  as  is  necessary.  Now  take  the  sheet  of 
>aper  to  be  coated  ready  for  receiving  the  carbon  tis- 
ue,  and  pin  it  at  all  four  corners  on  a board,  and  into 
he  center  pour  a good  supply  of  the  mixture ; for  an 
mperial  sheet,  say  2 ounces.  Take  a brush  and  roughly 
;o  all  over  the  paper  with  it ; then  take  a flat  squeegee 
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and  press  it  all  over  the  paper,  now  backwards,  thenis 
crossways,  so  that  all  the  paper  receives  a good  coating, iii 
but  leaving  as  little  on  the  paper  as  possible,  except  \nj^\ 
the  case  of  rough  papers,  which  require  a more  liberaliil 
treatment.  All  that  is  squeegeed  off  the  paper  may  be; 
gathered  up  and  returned  to  the  pot  for  further  use.S 
Two  ounces  will  leave  plenty  to  return  to  the  pot,  bulo 
it  is  better  to  be  liberal  with  it  at  the  start.  Hang  upjl 
the  paper  to  dry,  and  it  is  then  ready  for  use.  } 

Any  good  white  si^fed  paper  may  be| 
made  into  a single  transfer  paper  byi) 
er  apcr  rendering  it  waterproof.  Immersion  irj 
acid-proof  varnish  (which  may  be  diluted  with  alcohol| 
for  this  purpose)  will  do  this  perfectly  ; or,  in  a lessei| 
degree,  it  may  be  done  by  immersion  in  a solution  off 
shellac,  made  by  boiling  three  parts  of  shellac  and  onej 
part  of  borax  in  thirty  parts  of  water.  Or  an  alcoholic)) 
solution  of  bleached  shellac  may  be  used,  the  object  be-i 
ing  simply  to  close  the  pores  of  the  paper  and  make  it 
sufficiently  waterproof. 

The  print  should  be  allowed  to  dr)' 
after  development  and  transferred  to  thcj 
Rigid"Lpportsfi««i  support  with  a solution  of  gelatine 
made  up  as  follows:  Oelatme  (hard); 
1/4  ounces;  water,  20  ounces;  chrome  alum  (sat- 
urated solution),  2 ounces.  A 

Soak  the  gelatine  until  it  has  absorbed  all  the  moisture: 
it  will  (which  will  take  about  half  an  hour)  then  dissolve! 
with  heat  (it  is  advisable  to  use  hot-water  bath),  anci) 
add  the  alum.  It  is  advisable  to  filter  this  solutior: 
through  fine  muslin  as  there  may  be  some  insoluble  par-j 
tides.  Run  the  solution  into  a flat  dish,  which  is  kepli 
warm  in  a hot-water  bath.  Cut  the  print  a little  smaller 
than  the  final  support,  allow  it  to  remain  in  the  solution 
until  it  is  quite  flat,  squeegee  the  two  together,  bringing 
them  in  contact  under  the  solution.  When  dry  the  tem-i 
porary  support  should  strip  off  readily.  All  traces  ol 
the  waxing  solution  can  be  removed  with  benzol. 

. To  prepare  canvas  for  carbon  prints. 

canvas  should  be  stretched  upon  2 
’ ’ ‘flat  board  and  scrubbed  well  with  sodj 

solution  until  the  canvas  shows  through  the  sizing.  The 
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mvas  is  then  dried  and  coated  with  the  following  solu- 
Gelatine  (cooking),  4 ounces;  glycerine,  2 
unces  ; sugar,  2 ounces  ; water,  30  ounces  ; chrome 
|um  (saturated  solution),  1 ounce. 

Three  to  four  coatings  of  this  solution  are  necessary, 
ry  between  each  coating  and  rub  down  any  uneven- 
ess  with  fine  sandpaper.  The  print  is  developed  in 
le  ordinary  manner  on  temporary  support  and  when 
ry  is  placed  in  the  solution  until  flat ; the  canvas  is 
len  brushed  over  with  the  solution.  Pour  a quantity 
the  solution  over  the  canvas  and  before  it  has  time  to 
ry,  or  rather  set  or  run  off,  lay  the  print  on  and  squee- 
e to  the  final  support.  The  support  is  removed  in  the 
sual  way  when  thoroughly  dry.  For  other  fabrics  such 
silks,  linen,  or  calico,  follow  the  instructions  above  ; 
it  is  found  that  the  material  works  up  rough  when 
plying  the  solution,  use  the  sandpaper  freely  until  a 
00th  surface  is  obtained. 

Carbon  prints  upon  metal  surfaces 
iilHc  Sunnorts  invariably  produced  by  single  trans- 
f fer,  so  that  the  developing  is  made  direct 

Spon  the  metal.  If  the  plate  should  be  made  of  brass, 
jickel-plated  copper,  or  a bronze  of  almost  any  descrip- 
,fon,  then  it  is  advisable  to  use  a preliminary  coating  of 
iollodion.  This  is  necessary  because  the  chromic  acid, 
vhich  forms  the  base  of  the  bichromate  of  potash  (used 
D sensitize  the  tissue),  attacks  the  zinc  contained  in 
rass,  or  the  nickel  coating  on  copper,  or  any  nickel 
Hoy,  combining  with  the  nickel  or  zinc  and  liberating 
opper  in  a free  state,  giving  spots  and  patches  of  cop- 
er upon  the  surface.  Collodion,  being  an  inert  body, 
cts  as  a neutral  layer  upon  the  surface  of  the  alloy. 

p . If  it  is  desired  to  produce  a grained 

the  S^urface  surface  upon,  say  a plate  of  copper  or 
aluminum,  proceed  in  the  following  man- 
ler : Clean  the  copper  plate  well  by  dipping  it  into, 
nd  rubbing  it  with  a small  rag  mop  dipped  into  a solu- 
jion  of  lye.  This  solution  is  made  by  dissolving  a small 
[uantity  of  potash  lye — about  four  ounces  dissolved  in 
me  quart  of  warm  water;  allow  it  to  cool  off  before 
ise.  The  copper  plate  must  be  planished  and  polished 
>reviously.  Having  cleaned  the  plate  with  the  potash 
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lye,  wash  it  well  and  dry.  When  dry,  brush  the  back 
of  the  plate  over  with  shellac  varnish,  or  asphaltum 
varnish.  Allow  to  dry  in  a warm  place.  The  plate 
should  be  handled  by  the  edges  only,  the  fingers  not 
being  allowed  to  touch  the  surface.  The  surface  of  the 
plate  must  now  be  rubbed  well  with  a stick  of  charcoal 
such  as  is  used  by  photo-engravers.  Dip  the  plate  and 
charcoal  into  water;  lay  the  plate  upon  a smooth  board,  ] 
inclined  over  a sink  so  that  in  rubbing  the  surface  back-  ; 
ward  and  forward  the  surface  grinding  drops  into  the  : 
sink.  The  graining  is  produced  by  immersing  the  well- 1 
cleaned  copper  plate  into  a mixture  of  nitric  acid,  i ’ 
ounce ; water,  20  ounces.  If  the  graining  is  to  be 
coarser,  the  water  must  be  reduced  to  15  ounces.  In 
the  course  of  a short  time  it  will  be  seen  that  the  surface 
of  the  copper  has  been  attacked  by  the  acid.  Rock  the  ^ 
tray  a little,  and  in  the  course  of  a minute  or  two, 
remove  the  plate,  rinse  it  in  running  water,  then  scour! 
the  surface  with  a fine  brass-wire  scratch  brush.  This! 
can  be  done  by  hand,  or  if  possible  use  the  rotary 
scratch  brush  in  a scratch-brush  lathe  of  a silver-plater. 
The  object  of  the  scratch  brushing  is  to  rub  down  any  | 
slight  bur  formed  by  the  etching  of  the  acid.  The  plate  I 
may  now  be  washed  by  dipping  into  hot  water.  It  will 
dry  by  its  own  heat.  If  aluminum  be  employed,  hydro- 1 
chloric  acid  (muriatic  acid)  must  be  used  instead  of| 
nitric,  because  nitric  acid  will  not  attack  aluminum  ex- 
cept at  a high  temperature.  The  proportion  of  hydro-»i 
chloric  acid  may  be  the  same,  with  the  addition  of  half 
an  ounce  of  common  salt.  This  lessens  the  intense 
action  of  the  acid.  The  scratch-brushing  must  be 
resorted  to  as  before,  rinsing  the  plate,  dipping  into 
hot  water  and  drying. 

Assuming  now  that  a carbon  print  has 
Transferring  been  produced  upon  the  tissue  in  the 
usual  way,  all  that  is  necessary  will  be 
to  take  the  copper,  silvered,  or  aluminum  plate  and  dip 
it  in  the  lye.  Rub  lightly  with  a soft  cotton  mop,  rinse 
in  clean  water,  and  as  quickly  as  possible  soak  the  ex- 
posed tissue.  Dip  the  tissue  and  metal  plate  into  a 
syrup  composed  of  white  granulated  sugar,  i pound  ; 
water,  i pint.  This  solution  must  be  used  cold. 
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Place  the  soaked  tissue  and  plate  together;  cover 
with  a piece  of  India-rubber  cloth,  glazed  side  upper- 
most, place  upon  a level  surface.  Now  apply  a squee- 
gee, lightly  at  first,  then  gradually  increase  the  pressure 
It  every  stroke,  not  rapidly  but  with  a slow  heavy  pres- 
sure. If  several  plates  are  used,  some  bright,  some 
grained,  the  treatment  is  the  same.  Allow  the  plates 
to  stand  for  fifteen  or  twenty  minutes  before  develop- 
ing. At  the  end  of  that  period,  place  them  in  cold 
ater,  allow  to  soak  for  a minute  or  two,  then  transfer 
hem  to  a larger  tray  containing  warm  water.  Rock  the 
ray  so  as  to  get  rid  of  the  air-bubbles  on  the  surface, 
ake  the  first  tray,  half  fill  it  with  water  of  a somewhat 
igher  temperature,  take  one  of  the  metal  plates  out  of 
the  warm  water,  immerse  it,  then  carefully  lift  the  tis- 
ue  from  one  corner.  All  that  will  be  necessary  now 
ill  be  to  throw  the  warm  water  over  the  surface  of  the 
late  with  the  right  hand  while  holding  the  plate  in  a 
loping  position  with  the  left  hand.  In  a very  short 
time  the  print  will  be  fully  developed.  Wash  it  by  dip- 
ping into  clean  cold  water,  then  immerse  in  an  alum- 
bath  compound  of  common  alum,  2 ounces  ; water,  100 
Dunces.  The  plate  must  remain  in  this  bath  for  not 
more  than  five  minutes,  because  the  film  should  not  be 
hardened  too  much.  Proceed  in  the  same  way  with  the 
other  plates,  and  after  the  alum  bath,  wash  them  by  lay- 
ing them  in  clean  water  from  tray  to  tray  giving  a five 
minutes’  time  to  soak,  so  as  to  completely  remove  the 
jalum.  They  may  be  placed  in  a clean  rack  to  dry. 

Should  the  ivory  have  any  scratches 
upon  its  surface  (they  will  be  visible 
after  immersion  in  water)  it  should  be 
ipolished  with  a piece  of  fine  “ velvet  ” cork  and  a paste 
made  with  cuttlefish  powder  and  water;  then  wash  in 
distilled  water,  and  dry  with  a soft  cloth.  Make  a solu- 
tion of  Nelson’s  No.  i gelatine  i ounce,  water  20 
ounces.  Soak  the  gelatine  in  the  cold  water  until  soft, 
then  dissolve  by  gentle  heat.  In  another  vessel  dissolve 
12  grains  of  chrome  alum  in  an  ounce  of  warm  water, 
and  pour  it  slowly,  in  a very  thin  stream,  into  the  gelat- 
inuous  solution,  stirring  rapidly  all  the  time.  The  ivory 
need  not  be  “coated  ’’  in  the  usual  sense;  proceed  as 
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follows  Put  the  picture  on  its  temporary  support  in 
cold  distilled  water  until  it  is  quite  flaccid,  then 
immerse  the  ivory  and  the  print  in  the  warm  chrome 
gelatine  solution,  and  bring  their  surfaces  together. 
Remove  together  carefully  (avoiding  air-bells),  and  then 
apply  the  squeegee  very  gently,  with  just  enough  force 
to  expel  the  surplus  gelatine.  When  quite  dry,  the  tem- 
porary support  may  easily  be  removed. 

Assuming  suitable  negatives  and  sub- 
Pnnts  on  j^cts,  carbon  prints  closely  resembling 
Tissue^  photogravures  in  richness  and  depth  of 
color  can  be  obtained  by  the  use  of 
Japanese  tissues  as  the  final  support.  In  this  method  the 
Japan  tissue  is  placed  on  a glass  support,  the  paper  being 
cut  somewhat  larger  than  the  glass,  when  it  is  coated 
with  a plain  collodion  made  up  as  follows  : alcohol,  sp. 
gr.  o.8i,  loo  parts;  ether,  sp.  gr.  0.72,  100  parts;  py- 
roxyline,  5 parts.  Old  celluloid  films  can  be  dissolved 
in  amyl  acetate,  or  equal  parts  of  alcohol  and  ether,  and 
used  for  the  same  purpose.  With  a camel’s-hair  brush, 
about  one  inch  in  width,  commence  at  one  edge  of  the 
paper  on  the  glass  support,  and  as  rapidly  as  possible, 
using  the  collodion  freely,  coat  the  whole  of  the  paper, 
at  the  same  time  pressing  it  into  contact  with  the  glass 
as  intimately  as  the  brush  will  permit.  This  first  coat- 
ing should  thoroughly  dry,  when  it  will  be  found  that 
the  paper  will  be  drawn  perfectly  flat  to  the  glass  sup- 
port, if  the  coating  has  been  properly  done.  Two  or 
three  additional  coats  should  be  applied  until  the  pores 
of  the  paper  are  closed,  but  not  enough  collodion  used 
to  give  the  Japan  tissue  support  too  much  gloss  and 
destroy  the  texture  of  the  paper.  After  the  paper  on 
the  glass  is  dry,  bend  back  the  surplus  paper  over  the 
edge  on  to  the  back  of  the  glass  support,  and  hold  it 
there  by  placing  it  on  another  glass,  keeping  the  two 
together  during  the  development  of  the  carbon  print. 
This  will  prevent  the  water  from  getting  between  the 
print  and  the  glass,  and  lessen  the  possibility  of  tearing 
the  print.  Sensitize  the  carbon  tissue  and  print  as  usual. 
When  ready  to  squeegee  the  printed  tissue  to  the  pre- 
pared Japan  tissue  support,  immerse  the  print  and  the 
tissue  support  in  the  water  at  the  same  time  and  squee- 
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gee  as  usual.  No  previous  soaking  of  the  tissue  support 
is  necessary.  In  twenty  minutes  development  can  pro- 
ceed as  usual.  The  print  during  development  should  be 
examined  with  some  white  opaque  substance  behind  it, 
or  it  will  probably  dry  out  too  dark.  The  finely  divided 
coloring  matter  can  be  thoroughly  removed  from  the 
print,  when  sufficiently  developed,  by  flooding  with  al- 
cohol onccy  in  the  same  manner  in  which  a plate  is  flowed 
with  developer.  The  print  can  now  be  rinsed  and 
placed  in  alum  or  sodium  bisulphite  to  eliminate  the 
bichromate,  washed  again,  and  permitted  to  dry  on  the 
glass  support.  After  drying,  it  should  be  carefully 
stripped  from  the  glass  and  is  ready  for  mounting.  The 
tone  of  the  picture  can  be  modified  by  backing  the  print 
with  colored  paper.  If  old  collodion  is  on  the  glass,  the 
print  will  be  almost  sure  to  stick.  Rubbing  the  glass 
with  talc  will  facilitate  the  removal  of  the  print.  If  the 
collodion  is  flowed  on  the  paper,  the  result  will  not  be 
satisfactory  ; the  collodion  must  penetrate  the  paper  in- 
stead of  setting  on  the  surface. 

Auto-Pastel  is  a pigmented  paper, 
Auto-Pastel  somewhat  similar  to  carbon  tissue.  It  is 
supplied  in  eight  colors  : Sepia,  indian- 
ink,  light  red,  dark  red,  green-black,  blue-black,  dark 
blue  and  dark  green  ; the  whole  sheets  are  15  x 24  inches, 
ind  the  half  sheets  12x15  inches  ; they  may  be  obtained 
in  assorted  colors.  The  paper  is  supplied  in  an  unsen- 
sitized state,  but  the  operation  of  sensitizing  is  simple, 
:he  paper  being  immersed  for  one  minute  in  5 per  cent 
solution  of  bichromate  of  potash,  and  dried  in  a dark, 
warm  room  ; the  drying  takes  about  half  an  hour.  It  is 
,iot  advisable  to  sensitize  the  paper  and  store  it  for  long 
Iperiods  ; it  should  not  be  kept  for  longer  than  about 
bight  days  after  sensitizing.  Printing  is  carried  out  as  in 
;he  carbon  process,  and  the  negative  should  be  fairly 
[Strong.  Full  exposure  may  be  given,  as  there  is  plenty 
bf  latitude  in  development.  The  continuating  action  of 
ight  after  removal  from  the  printing-frame  is  the  same 
is  in  the  carbon  process,  and  allowance  should  be  made 
‘or  this  if  development  is  to  be  deferred  ; the  sooner  the 
Drint  is  developed  after  removal  from  the  printing-frame 
:he  better.  After  removal  from  the  frame,  the  paper  is 
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first  soaked  for  a few  minutes  in  cold  water,  and  thei 
transferred  to  a dish  containing  hot  water  of  a tempera 
ture  from  125°  to  150°  Fahr.  The  object  of  first  soakin; 
in  cold  water  is  to  ensure  uniform  action  of  the  ho 


water.  The  paper  is  floated  in  the  hot  water,  fac 
downwards,  for  two  or  three  minutes,  the  dish  bein 
kept  moving.  It  is  .then  turned  face  upwards,  an> 
development  is  begun  by  gently  brushing  the  surface  i 
all  directions  with  a three-  or  four-inch  camel’s-hair  brush 
beginning  at  the  edge  and  working  to  the  center.  It  i 
imperative  that  development  be  carried  out  under  watei 
and  that  the  brush  should  be  used  with  a sweepings  an 
not  a stippling  action,  gentle  rubbing  being  all  that 
necessary.  In  a few  minutes  the  image  will  begin  t 
appear,  and  the  worker  may  then  control  developmen 
making  it  local  or  general,  to  suit  his  own  taste.  O 
completion  of  development  the  print  is  washed  in  col 
water  and  dried.  During  development  it  is  not  nece: 
sary  to  keep  the  water  at  a- constant  temperatun 
although  it  should  not  be  allowed  to  get  too  cold.  TI 
surface  should  always  be  kept  under  water,  as  once  th 
print  dries,  it  cannot  be  altered  by  re-immersion. 

In  the  Autotype  Trichrome  Carbo 
process  negatives  of  colored  objects  an 
taken  on  color-sensitive  plates,  which  a: 
used  with  ray  filters  or  screens  as  in  orthochromat 
methods.  The  negatives  are  then  printed  on  tissues  | 
suitable  colors,  viz.,  red,  blue,  and  yellow.  The  resuli 
ing  images  are  developed  and  superimposed  on  or 
support.  The  tissues,  yellow,  red  and  blue,  are  sensii 
tized,  dried  and  printed  in  the  ordinary  way,  the  negi 
tives  being  provided  with  safe  edges.  The  exposur 
however,  differs  somewhat  from  the  ordinary  carbc 
printing.  The  negatives  being  very  thin,  the  exposur 
are  more  rapid  than  with  ordinary  tissues.  The  follo^ 
ing  has  been  found  to  be  the  approximate  ratio 
exposure:  blue,  2;  red,  3;  yellow,  8.  After  exposu 
the  prints  are  squeegeed  on  semi-transparent,  tempora 
supports  and  developed  in  water  at  95°  to  100°  Fal 
After  development  they  are  rinsed  in  cold  water  aj 
placed  to  dry.  The  best  support  for  the  final  transfer 
the  prints  has  been  found  to  be  the  single  transfer  pap< 
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I The  pieces  of  this  it  is  intended  to  use  should  first  be 
, placed  in  cold  water  for  half  an  hour  and  then,  before 
.use,  into  hot  water,  140°  Fahr.,  for  fifteen  minutes. 
] When  ready  take  a sheet  of  this  paper  and  place  in  a 
jdish  of  cold  water  and  immerse  the  yellow  print  at  the 
jsame  time.  Place  the  yellow  print  face  to  face  with  the 
j transfer  paper  under  water,  lift  both  out  together  in 
j close  contact  and  hang  up  to  dry.  It  is  not  necessary  to 
I squeegee.  When  the  print  has  become  dry,  raise  the 
support  at  one  corner  with  a sharp  knife,  and  then  run 
a paper  knife  between  the  two  to  separate  them.  The 
^yellow  print  having  been  successfully  transferred,  the 
red  print  is  next  taken  up.  Before  attempting  to  trans- 
fer the  red  print,  it  is  necessary  to  remove  from  the 
^yellow  print  every  trace  of  the  waxing  solution.  This  is 
done  by  rubbing  the  print  over  with  a piece  of  rag 
^ wetted  with  benzole  and  a little  whiting.  Both  the  red 
and  blue  prints  are  transferred  in  the  same  manner. 
The  yellow  print,  on  its  final  support,  is  immersed  in 
I clean,  cold  water,  and  when  flat  is  laid  in  the  transfer- 
<ring  solution  face  upwards.  Soak  the  red  print  in  cold 
water,  and  place  that  also  in  the  solution  face  down- 
, ward  upon  the  yellow  print,  avoiding  the  air-bells.  Lift 
[.both  out  together  and  lay  them  on  a sheet  of  glass.  The 
[^semi-transparent  nature  of  the  temporary  support  allows 
jthe  prints  to  be  easily  examined  by  transmitting  light, 
and  the  registration  of  the  superimposed  images  is  easily 
effected.  The  images  resting  on  a glass  are  now  stood 
i,on  one  side  to  drain,  the  two  being  then  detached  from 
jthe  glass  and  hung  up  to  dry.  The  transfer  of  the  third, 

[ or  blue  print,  is  accomplished  in  exactly  the  same  man- 
[der,  including  the  treatment  with  benzole.  No  alum 
should  be  used  until  the  final  print  has  been  transferred, 
then  the  threefold  compound  picture  may  be  placed  in 
a very  weak  solution  of  formaline.  Accuracy  of  regis- 
tration is  facilitated  by  placing  on  the  negatives  at 
diagonal  points  two  tiny  black  dots,  which  will  appear 
.white  in  the  resulting  prints.  These  white  dots  are 
pierced  with  a needle  on  the  dry  prints  and  brought 
.together  during  the  transfers.  If  they  fit  accurately  it 
may  be  assumed  that  the  registration  is  correct.  The 
transfer  solution  is  made  as  follows;  Nelson’s  No.  i 
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cut  gelatine,  i ounce  to  6o  ounces  of  water.  This  is  i 
drained  before  use  and  employed  at  a temperature  of  j 
not  over  90°  Fahr. 

The  following  method  of  carbon  print- 

Printing  by  magnesium  light,  given  by  G.  H. 

agnesium  Amateur  Photographer  a few 

years  ago,  will  interest  those  who  think  themselves 
obliged  to  use  gaslight  papers  and  print  at  night  because 
the  daylight  hours  must  be  given  to  more  serious  bus- 
iness. It  requires,  in  addition  to  sensitized  carbon 
tissue,  an  actinometer  of  simple  construction  (which 
will  serve  equally  well  for  daylight  work),  and  a supply 
of  magnesium  ribbon  which  can  be  obtained  from  any 
photographic  dealer  at  a cost  of  about  60  cents  (2/6). 

To  make  the  actinometer,  cut  nine  pieces  of  thin  bond 
or  post  paper,  each  one  inch  wide  and  respectively  9,  8, 

7,  6,  5,  4,  3,  2,  and  one  inch  in  length.  Beginning  with  : 
the  nine-inch  piece  and  taking  them  in  order  according  1 
to  their  length,  paste  these  one  over  the  other  so  as  to  i 
form  a strip  having  nine  graded  thicknesses,  each  div-  1 
ision  having  one  less  piece  of  paper  than  its  neighboring  | 
division.  Placing  this  graded  screen  in  a printing  frame  1 
and  exposing  a rapid  plate  behind  it  for  five  seconds  at  \ 
a distance  of  two  feet  from  an  ordinary  gas  flame,  we 
get,  on  development,  a negative  with  a series  of  graded  « 
densities,  starting  with  absolutely  clear  glass  at  one  end  I 
and  ending  with  a square  of  considerable  opacity  at  the  ( 
other.  Cut  off  the  two  squares  of  least  density,  and,  : 
beginning  with  the  lowest  density,  number  the  squares  ^ 
in  plain  black  or  transparent  figures  from  one  to  seven,  j 
Number  one  will  correspond  to  the  density  of  a thin  i 
negative,  such  as  is  used  in  contact  bromide  printing,  : 
while  number  four  will  correspond  in  density  with  a i 
fairly  strong  negative,  such  as  is  used  in  platinum  print-  : 
ing,  and  so  on.  The  actinometer  is  now  ready  for  use,  1 
the  point  for  comparison  between  the  actinometer  tint 
and  the  negative  in  use  being  the  densest  part  of  the  ; 
negative. 

The  following  table,  based  on  practical  experience, 
gives  the  different  lengths  of  magnesium  ribbon  required 
in  the  exposure  of  negatives  corresponding  to  the  vari- 
ous tints  of  the  actinometer  described  ^ j 
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Ictinometer 

tint 

Magnesium  ribbon 

Distance  between 
negative  and  light 

Length  of  time 
burning  (about) 

I 

2%  feet 

4 inches 

I Y^  minutes 

2 

YA  leet 

4 inches 

2 Y^  minutes 

.3 

(i}4,  feet 

4 inches 

3/^  minutes 

4 

8 Yz  feet 

4 inches 

4^  minutes 

5 

lo^  feet 

4 inches 

Y/2  minutes 

6 

feet 

4 inches 

6 Y^  minutes 

7 

About  15  or  16  feet 

It  will  be  noticed  that  the  amount  of  ribbon  used 
ncreases  regularly  for  each  tint  up  to  No.  6.  After  the 
irst  tint  has  been  reached  by  burning  two  and  one-half 
eet  of  ribbon,  it  then  merely  requires  an  additional  two 
eet  for  each  further  tint  desired.  This  does  away  with 
11  but  the  smallest  amount  of  experiment  and  will  often 
nable  the  worker  to  dispense  with  the  use  of  any  actin- 
►meter.  All  that  is  necessary  is  to  ascertain  by  experi- 
aent  the  exposure  required  by  a standard  negative, 
referably  a thin  one,  and  then,  by  comparison  of  any 
ither  negative  with  this  standard,  to  estimate  the 
.mount  of  ribbon  required. 

The  printing  is  done  by  burning  the  required  length 
if  ribbon,  suspended  over  a metal  tray,  at  the  given 
iistance  from  the  printing-frame  containing  the  negative 
nd  carbon  tissue.  It  will  often  be  found  convenient  to 
xpose  three  or  four  pieces  of  tissue  at  a time  by 
rranging  as  many  printing-frames  in  a triangle  or 
quare,  standing  them  on  their  edges  and  allowing  the 
ibbon  to  hang  down  in  the  center.  With  frames  larger 
han  6Y2  x8>^  in  size,  this  method  will  drive  the  burn- 
ig  ribbon  a greater  distance  from  the  negatives  than 
he  table  allows  for,  viz  : four  inches,  and  due  allow- 
nce  must  be  made  for  this  in  printing  from  large 
legatives.  Mr.  James  states  that  this  method  has  proved 
ompletely  successful  in  his  experience. 

^ , The  following  exhaustive  summary  of 

Defects  and  , . , j-  • • i* 

Failures  defects  and  remedies  in  carbon  printing 

was  prepared  by  Mr.  H.  W.  Bennett, 
nd  may  well  conclude  our  account  of  the  process, 
storage  of  Tissue  ; When  sensitive  tissue  cannot  be  used 
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as  soon  as  received,  it  must  be  protected  from  the  action 
of  the  atmosphere  as  well  as  light.  Wrapping  in  water- 
proof paper  and  storing  in  a printing  - frame  under 
pressure  will  fulfil  all  requirements  for  two  or  three 
days.  If  not  so  preserved  the  tissue  rapidly  becomes 
insoluble.  For  longer  keeping  a receptacle  containing 
dry  chloride  of  calcium  may  be  used.  This  preserves 
the  solubility  of  the  tissue  for  a long  time,  but  makes 
the  tissue  brittle,  so  that  it  requires  handling  with  care, 
as  it  is  difficult  to  avoid  cracking  the  film.  If  this  method 
of  storage  is  adopted,  the  tissue  should  be  exposed  to  the 
air  in  a dark  cupboard  or  drawer  for  an  hour  at  least 
before  printing.  Preparing  Tissue  for  Printing:  To 
prevent  the  attraction  of  dust  and  other  small  particles, 
the  tissue  should  be  dusted  with  a soft  fabric  before 
placing  in  contact  with  the  negative.  Safe  Edge : The 
tissue  should  be  placed  so  that  it  does  not  project  be- 
yond the  projecting  safe  edge.  It  must  be  covered  on 
all  sides  to  the  extent  of  one  eighth  of  an  inch,  at  the 
least,  by  the  safe  edge  or  frilling  in  development  will 
occur.  Printing:  The  same  brand  of  silver  paper  must 
be  used  for  the  actinometer  by  which  the  depth  of  print- 
ing is  gauged  or  uniform  results  cannot  be  obtained. 

The  Image  Is  Too  Light:  This  is  principally  caused 
by  under-printing.  If  the  exposure  has  been  carefully 
gauged  and  the  correct  exposure  for  that  negative  is 
known,  the  weakness  of  the  image  may  be  caused  by 
want  of  sensitiveness  in  the  tissue.  The  result  may 
arise  from  the  over-development  of  a correctly  exposed 
print  or  from  commencing  development  with  water  at 
too  high  a temperature.  One  hundred  and  five  degrees 
may  be  considered  the  standard  temperature.  The' 
Image  Is  Too  Dark:  This  is  mainly  due  to  over-printing  ’ 
but  may  be  the  result  of  variations  in  the  sensitiveness^ 
of  the  tissue.  Age  of  Tissue : The  tissue  may  have  been 
kept  too  long  and  become  partially  insoluble  in  conse-' 
quence.  Or  the  prints  may  have  been  kept  too  long 
after  exposure  without  means  being  taken  to  arrest  the' 
continuing  action  of  light,  which  goes  on  after  the  prim 
is  taken  from  the  frame.  This  continuing  action  may  be 
largely  checked  by  keeping  the  print  under  moderate' 
pressure,  or  entirely  stopped  by  storing  the  print  in  i 
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[calcium  tube  or  box.  Non-adhesion  of  Tissue:  The 
Iprinted  tissue  may  fail  to  adhere  to  the  single-transfer 
paper.  The  transfer  paper  may  not  have  been  soaked 
long  enough.  A thin  paper  will  not  require  more  than 
four  or  five  minutes.  A thick  and  rough  paper  should 
remain  in  water  twenty  or  thirty  minutes.  The  print 
play  have  been  soaked  in  water  too  long  before  squee- 
geeing into  contact.  Dry  tissue  will  curl  with  the 
sensitive  side  inwards  on  being  placed  in  cold  water. 
As  it  becomes  impregnated  with  water  it  straightens  out 
and  finally  curls  with* the  sensitive  face  outward.  It 
Should  be  taken  from  the  water  and  squeegeed  into 
contact  before  it  becomes  quite  flat.  If  the  soaking  is 
allowed  to  proceed  too  far,  this  curling  tendency  will 
ae  sufficiently  strong  to  cause  it  to  leave  the  transfer 
paper.  The  want  of  adhesion  due  to  these  two  causes 
[IS  evident  at  the  time  of  squeegeeing  the  prints  to  the 
:ransfer  paper. 

; Insolubility  of  the  Tissue  : When  the  tissue  has  be- 
come insoluble  through  long  keeping  after  sensitizing,  it 
.requently  peels  away  from  the  transfer  paper,  partially 
.)r  entirely,  when  an  attempt  is  made  to  remove  the 
)acking-paper.  Insufficient  Water:  Between  the  tissue 
[ind  transfer  paper  when  squeegeeing  into  contact  may 
,esult  in  imperfect  adhesion.  Air-Bubbles:  These,  on 
;he  tissue  when  soaked  in  water  previously  to  squeegee- 
.ng  it  to  the  transfer  paper  will  produce  patches  of  imper- 
ect  contact  and  consequently  fail  to  adhere.  If  allowed 
^o  remain  on  the  transfer  paper  in  the  preliminary  soak- 
pg,  they  will  lead  to  a similar  result.  Blisters:  These, 
luring  development,  are  the  result  of  imperfect  adhesion 
;nd  are  frequently  due  to  the  causes  just  given.  Frilling: 
Another  example  of  the  defect,  which  is  frequently 
aused  by  the  edges  of  the  print  not  being  protected  by 
I safe  edge.  Very  hot  water  or  prolonged  development 
.lay  either  cause  or  aggravate  the  defects  of  blisters  and 
rilling.  Non-adhesion  of  Printed  Tissue  to  Tempora^ 
Support:  This  may  be  due  to  the  following  causes  in 
ddition  to  those  relating  to  single-transfer  paper.  In- 
efficient waxing  solution  applied  to  the  temporary 
upport,  or  polishing  and  rubbing  off  too  much  of  the 
jolution.  The  surface  of  the  temporary  support  should 
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be  rubbed  carefully  with  a piece  of  soft,  fluffless  fabric, 
after  applying  the  solution.  This  should  be  sufficient | 
to  render  the  coating  uniform.  The  support  should  be^ 
left  with  a slight  surface  moisture.  Using  the  temporary 
support  too  soon  after  waxing  is  a certain  cause  of  fail- 
ures. One  hour  at  the  very  least  should  elapse  if  the  sup- 
port is  hung  in  a dry  and  warm  room.  With  careful  stor- 
age, the  supports  may  be  kept  indefinitely  after  waxing. 

Backing  Paper  Difficult  to  Remove : This  may  arise 
from  insolubility  of  the  tissue,  to  excessive  over-print- 
ing, or  to  removing  the  backing-paper  too  soon  after 
placing  the  print  in  the  hot  water.  When  this  difficulty 
is  experienced,  the  print  should  be  allowed  to  remain  a 
few  seconds  longer  and  another  attempt  made  from  a 
different  corner.  Streaks  and  Markings:  These  may 
appear  on  the  surface  of  the  print  as  soon  as  the  image  is 
visible.  They  are  mostly  caused  by  not  keeping  the 
print  completely  submerged  during  the  removal  of  the 
backing-paper,  or  making  long  pauses  during  that  opera- 
tion. Circular  or  Irregular  Patches:  These,  if  lighter, 
than  the  surrounding  work  and  having  a dark  margin, 
occur  in  the  lighter  tones  of  the  picture  in  the  early 
stages  of  development,  and  are  due  to  leaving  the  print 
too  long  before  stripping  off  the  backing-paper.  They 
frequently  disappear  during  the  progress  of  develop- 
ment. The  backing-paper  Ishould  be  removed  as  soon 
as  possible  after  placing  in  the  hot  water.  Light  Streaks, 
Markings  or  Patches  : These  may  arise  during  develop- 
ment or  in  the  alum  bath.  They  are  frequently  caused 
by  allowing  the  surface  of  the  print  to  come  into  con- 
tact with  other  prints,  the  fingers,  or  any  solid  substance. 
The  film  is  very  delicate,  and  nothing  must  be  allowed 
to  touch  it  until  after  drying.  When  rewetted  foi^ 
double  transfer  or  for  mounting,  it  may  be  touched  wifh 
out  injury.  Defects  in  Drying  on  Temporary  Support 
At  this  stage  the  film  may  leave  the  temporary  support 
This  is  caused  by  drying  too  rapidly  or  in  a place  tha 
is  too  warm.  A cool  place  and  slow  drying  are  desir 
able.  Film  does  not  Adhere  to  Final  Support  in  Doubh 
Transfer:  The  final  support  or  the  temporary  suppor 
bearing  the  print  may  not  have  been  soaked  sufficientb 
in  cold  water.  At  least  fifteen  minutes  should  b< 


CARBON  PRINTING 


75 


allowed  so  that  the  gelatine  may  absorb  water  fully. 
The  final  support  may  not  have  been  immersed  in  warm 
water.  It  may  have  been  immersed  too  long  or  the 
water  may  have  been  too  hot.  Immersion  in  warm 
water  is  necessary  after  the  long  soaking  in  cold  in 
order  to  soften  the  gelatine  coating  sufficiently  to  enable 
it  to  adapt  itself  to  the  relief  of  the  image,  and  also  to 
cause  it  to  adhere.  The  water  must  be  about  90°  Fahr. 
The  final  support  should  be  immersed  fora  few  seconds 
only,  just  until  the  gelatine  becomes  soft  and  yielding. 
If  left  soaking  too  long  or  in  water  that  is  too  warm, 
part  of  the  gelatine  coating  dissolves  away  and  insuffi- 
cient remains  to  form  a bedding  for  the  image.  The 
gelatine  should  be  in  a semi-soluble  condition  when  the 
transfer  is  made. 

Double  Transfer : In  working  double  transfer  on 
drawing-paper  the  failure  to  adhere  may  arise  from  the 
paper  intended  for  the  final  support  having  received  too 
thin  a coating  of  gelatine.  From  26  to  30  ounces  of  a 
one-in-thirty  solution  of  gelatine  should  be  used  for  six 
imperial  sheets  of  drawing  paper.  This  should  be 
applied  in  three  or  four  coatings.  The  image  will  also 
fail  to  adhere  to  the  final  support  if  too  little  gelatine  is 
used  in  making  the  transfer.  Film  Failing  to  Leave  Tem- 
porary Support : This  is  due  to  insufficiently  waxing 
the  temporary  support.  Non-sen sitized  Carbon  Tissue : 
The  unsensitized  tissue  will  deteriorate  if  allowed  to 
become  damp.  It  will  keep  indefinitely  in  a dry  and 
cool  place.  Sensitizing  and  Drying : To  secure  uniform 
sensitiveness  the  strength  and  temperature  of  the  sen- 
sitizing bath  and  the  time  of  immersion  should  be  as 
uniform  as  possible.  The  sensitizing  bath  should  always 
be  alkaline : an  acid  solution  produces  partial  insolu- 
bility of  the  tissue.  In  drying  tissue  after  sensitizing, 
if  it  is  allowed  to  remain  on  a ferrotype  plate,  a little  of 
the  sensitizing  solution  must  be  left  between  the  tissue 
and  the  plate  before  squeegeeing.  If  the  tissue  is  drained 
before  squeegeeing  and  there  is  no  liquid  between  its 
face  and  that  of  the  plate,  it  will  fail  to  strip  after  dry- 
ing. Drying  at  too  high  a temperature  after  sensitizing 
will  spoil  the  working  qualities  of  the  tissue.  Spots  or 
patches  of  uneven  sensitiveness  are  caused  by  air- 
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bubbles  forming  either  on  the  back  or  the  face  of  the 
tissue.  They  should  be  removed  immediately  after 
immersion. 

The  modification  of  carbon  printing 

Ozobrome  known  as  ozobrome  deserves  mention 
here.  As  the  reader  knows,  an  ordinary 
carbon  print  consists  of  pigment  in  gelatine,  obtained 
by  printing  through  the  negative  on  to  sensitized  tissue 
and  subsequent  development.  Ozobrome  gives  a simi- 
lar result  by  less  direct  but  simpler  means.  The  sensi- 
tized pigmented  tissue  is  squeegeed  face  down  on  a 
bromide  or  velox  print  upon  which  it  deposits  the  car- 
bon pigment.  Then,  the  silver  of  the  bromide  print 
being  removed,  an  image  in  pure  carbon  pigment  re- 
mains on  the  paper.  An  alternative  process  is  to  strip 
the  carbon  tissue  from  the  bromide  print  and  transfer 
it  to  some  other  suitable  surface.  By  this  process  any 
number  of  carbon  prints  can  be  made  from  the  bromide 
print : the  image  on  the  latter  being  redeveloped  each 
time.  The  number  of  carbon  prints  that  can  be  ob- 
tained in  this  way  depends  upon  the  power  of  the  bro- 
mide print  or  enlargement  to  resist  the  action  of  the 
various  baths.  Now,  as  bromide  enlarging  is  quite  a 
simple  process,  it  is  obvious  that  the  production  of 
large  carbon  prints  from  small  negatives  becomes  easy. 

It  will  thus  be  seen  that  carbon  printing  by  the  ozo- 
brome process  places  the  worker  in  possession  of  many 
valuable  advantages.  He  can  print  without  light  as  no 
exposure  of  the  tissue  is  necessary.  Then,  bromide  or 
developing  paper,  the  first  sensitive  surface  to  be  used, 
is  everywhere  available  in  several  grades,  so  that  no 
sensitizing  operation  is  required.  Moreover,  enlarged 
negatives  for  carbon  enlargements  are  not  needed,  as, 
in  place  of  them  bromide  enlargements  on  paper  are 
used.  The  image  not  being  reversed  double  transfer  is 
not  necessary.  To  end  up  this  brief  list  of  the  princi- 
pal advantages  of  ozobrome  : printing  from  a negative 
is  quite  dispensed  with,  and,  as  any  kind  of  negative  can 
be  used  for  making  the  bromide  print  or  the  enlarge- 
ment, the  different  grades  of  bromide  and  developing- 
out  papers  make  it  easy  to  produce  soft  or  contrasty 
ozobrome  prints  at  will. 
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The  working  instructions  for  ozobrome  printing 
were  given  in  No.  8i  of  The  Photo-Miniature 
(September,  1907).  We  need  not,  therefore,  repeat 
them.  Since  the  date  mentioned  the  materials  required 
for  the  process  have  been  placed  on  the  market  by  the 
Eastman  Kodak  Company.  Given  the  production  of  the 
bromide  print  or  enlargement,  no  special  apparatus  be- 
yond a thermometer  and  hot  water  are  required.  The 
tissue  is  supplied  in  the  following  colors  : engraving- 
black,  warm  black,  blue-black,  sepia,  warm  sepia,  por- 
trait-brown, vandyke-brown,  red  chalk,  terra-cotta, 
marine-blue,  sea-green,  Italian  green.  A sensitizing 
powder  is  requisite ; this  also  is  supplied  ; and  finally, 
seven  kinds  of  transfer  paper:  {a)  fine  white,  smooth; 
{b)  m.edium  grain  matt ; (r)  white  etching ; (</)  toned 
etching;  {e)  stout  drawing  medium.  The  tissues  and 
the  transfer  papers  are  issued  in  cut  sheets  and  rolls. 

Modified  carbon  printing  also  finds 
Carbograph  expression  in  a new  process  called  car- 
bograph,  which  was  introduced  by  the 
Rotary  Photographic  Company,  of  London,  in  Novem- 
ber, 1907.  Here  the  end  aimed  at  is  the  direct  produc- 
tion of  carbon  enlargements  or  contact  prints  by  expo- 
sure to  artificial  light  and  subsequent  development. 
The  carbograph  process  is  briefly  as  follows : The 
paper  bears  a coating  of  carbon  pigment  and  silver  bro- 
mide in  gelatine.  After  exposure  to  artificial  light  either 
in  contact  with  a negative,  or  in  the  enlarging  lantern, 
a ferrous  oxalate  or  iron  citrate  solution  is  used  to  de- 
ivelop  an  image  of  metallic  silver  in  the  paper.  The 
print  is  next  cleared  in  acetic  acid,  washed,  and  then 
sensitized  in  a solution  of  potassium  bichromate  and 
alum.  This  solution  hardens  or  renders  insoluble  the 
! gelatine  film  in  direct  proportion  to  the  amount  of  sil- 
'ver  reduced  in  it.  The  sensitized  silver-pigment  print 
is  then  transferred  to  a suitable  support,  and  the  solu- 
ble gelatine  developed  away,  as  in  ordinary  carbon 
work.  It  is  now  necessary  to  fix  out  the  unaltered  sil- 
ver bromide  which  remains  in  the  film : this  is  done  in 
I a solution  of  hypo.  After  washing,  the  prints  will  still 
I contain  metallic  silver.  To  remove  this,  a reducing  so- 
I lution  of  hypo  and  potassium  ferrocyanide  is  recom- 
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mended.  Then  an  impression  in  pure  carbon  will  be 
left.  Failing  the  removal  of  the  silver,  the  image  is  a 
compound  of  metallic  silver  and  carbon  pigment.  Al- 
ternatively, the  original  developed  image  may  be  re- 
duced out  of  the  film  before  the  latter  is  sensitized  in  a 
modified  bichromate-alum  bath.  The  print  is  next  fixed, 
washed,  dried,  transferred  to  its  support  and  developed 
as  in  ordinary  carbon  work.  Carbograph  may  still  be 
regarded  as  in  its  probationary  stages,  as  regards  the 
public  use  of  it ; but  it  may  be  pointed  out  that  it  is  by 
no  means  novel,  as  we  can  clearly  trace  its  origin  to  a 
suggestion  of  the  late  Leon  Warneke  which  was  pub- 
lished in  the  year  i88i.  Moreover,  we  take  leave  to 
question  the  permanency  of  a process  which  in  its  re- 
sult is  a compound  of  deposited  silver  and  pigment 
unless  the  intermediate  operations  have  been  very  care- 
fully conducted. 


Leto  Pigment 
Paper 


This  new  pigment  paper  deserves 
mention  here  as  combining  the  simplicity 
of  the  carbon  method  with  the  adaptive- 
ness for  pictorial  effects  peculiar  to  the  gum-bichromate 
process.  It  is  imported  by  J.  L.  Lewis,  New  York,  and 
consists  of  paper  coated  with  very  thin  pigmented  gela- 
tine. Sensitizing  is  done  with  a brush,  a spirit  sensi- 
tizer being  employed,  and  the  paper  dries  in  ten  to 
fifteen  minutes.  Leto  pigment  is  about  twice  as  sensi' 
tive  as  print-out  paper  and  printing  in  the  shade  is 
advised,  the  use  of  an  actinometer  being  necessary. 
Developm.ent  and  clearing  are  effected  as  in  carbon  print- 
ing, the  use  of  brushes  of  different  sorts  and  sizes  permit- 
ting of  a wide  range  of  modification  in  development. 


BOOKS 

Carbon  Printing.  By  E.  J.  Wall.  104  pp.,  with  a car- 
bon print.  5th  edition.  1900.  (Eng.)  50  cents. 

Carbon  Printing.  By  W.  Weston.  64  pp.  1896.  75 
cents.  This  relates  to  the  working  of  Elliott’s  tissues. 

Carbon  Printing.  By  Max  Bolte.  32  pp.  2nd  edition. 
1893.  50  cents.  A full  and  practical  manual. 

Carbon  Photography  Made  Easy.  By  Thos.  Illing- 
worth. 154  pp.  1903. 


anb  Comment 

***The  title  page,  contents  and  index  for  Volume 
VII  of  “The  Photo-Miniature,’’  Nos.  73  to  84,  in- 
clusive, are  now  ready  and  may  be  had  on  applica- 
tion, accompanied  by  two  cents  in  stamps. 

The  dream  of  today  is  the  reality  of  tomorrow.  A 
European  university  has  instituted  a Professorship  of 
Photography.  Lecturing  in  the  Acland  Museum  of 
Oxford  University  in  the  year  1901,  one  of  the  present 
editors  of  ThE  PhOTO-Miniature  pleaded  for  the 
elevation  of  photography  to  the  dignity  of  a Professor- 
ate. Every  day  sees  some  new  step  made  toward  the 
rescue  of  a practical  photography  from  mere  rule-of- 
thumb  and  empirical  methods ; and  it  is  good  to  know 
that  educational  authorities  are  recognizing  that  it  may 
be  taught  in  terms  of  scientific  exactitude. 

The  Kodak  Company,  of  London,  has  recently  held 
at  Bombay  an  exhibition  of  photographs  which  was 
described  by  the  local  press  as  probably  the  finest  col- 
lection of  the  kind  yet  seen  in  India.  The  company  is 
manifesting  great  activity  in  India  at  the  present  time, 
the  business  there  being  organized  by  Hedley  M. 
Smith,  formerly  manager  of  the  Paris  branch  of  the 
company.  The  Indian  amateur  should  especially  wel- 
come the  opportunity  of  working  with  the  Kodak  Tank 
Developer. 

The  Progress  Medal  cf  the  Royal  Photographic  Soci- 
ety has,  we  learn,  been  awarded  to  J.  Sterry,  for  his 
photo-chemical  investigations  and  for  researches  and 
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writings  on  sensitometry  and  on  the  action  of  substan- 
ces on  the  latent  image.  Sterry  was  one  of  the  first  to 
appreciate  and  popularize  the  work  of  Hurter  and 
Driffield.  Besides  his  experimental  work,  he  has  done 
much  writing  and  is  the  author  of  a popular  book, 
“ Photography  by  Rule.” 

The  Annual  Convention  of  the  Professional  Photog- 
raphers’ Society  of  New  York  will  be  held  on  March 
31,  April  I and  2 next,  in  the  building  of  the  Metro- 
politan Life  Insurance  Company.  The  President  of  the 
year  is  A.  F.  Bradley.  A fifty-dollar  gold  prize  ; studio 
demonstrations  ; lectures  and  demonstrations  of  the 
Autochrome  process,  and  the  annual  dinner  will  be  fea- 
tures of  the  proceedings. 

Amateur  and  professional  photographers  should  wel- 
come the  convenience  of  being  able  to  procure  a set  of 
spotting  colors  for  negatives,  transparencies  and  prints. 
The  Devoe  Set  issued  by  the  Devoe  and  Raynolds  Co., 
Fulton  and  William  streets.  New  York  will  be  found 
to  serve  the  purpose  admirably.  There  are  five  spotting 
colors  in  a japanned  tin  box  2 by  8 inches  with  two 
brushes,  and  the  price  is  50  cents,  mailed  free. 

Two  additions  to  the  resources  of  the  film  photogra- 
pher have  recently  been  made : The  “Barnet”  roll  films 
being  obtainable  from  J.  L.  Lewis,  379  Sixth  avenue. 
New  York:  and  the  Ensign  films  from  G.  Gennert, 
24-26  East  13th  street.  New  York. 

Our  readers  will  be  interested  in  knowing  that  plates 
and  materials  for  the  Autochrome  process  are  now 
obtainable  from  the  American  house  of  the  Lumiere 
Company,  at  ii  West  27th  street.  New  York.  A recent 
issue  of  The  Century  Magazine  contained  some  three- 
color  reproductions  of  Lumiere  Autochromes,  the  first, 
we  believe,  to  be  published  in  this  country.  A writer 
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in  “The  Amateur  Photographer”  allows  himself  to 
characterize  the  frontispiece  as  a “picture  of  a green 
globe  and  a shock-headed  man  who  is  apparently  in  the 
act  of  concealing  a copy  of  Camera  Work''  and  adds 
that  this  “must  make  the  brilliant  and  imperious  photo- 
graphic Mahdi  whom  it  represents  (Alfred  Stieglitz) 
doubt  the  impeccability  of  Mr.  Steicher’s  impressions.” 
But  why  “ Mahdi  ? ” 

The  Wager  Exposure  Scale  and  the  Wager  defi- 
nition scale  are  now  manufactured  by  Burke  and  James, 
118-132,  West  Jackson  Boulevard,  Chicago.  As  our 
readers  know,  the  first  of  these  is  a neat  and  popular 
form  of  exposure  meter;  the  second  a tabular  guide  to 
the  exposures  required  on  moving  objects. 

S 

In  our  next  issue  we  hope  to  find  room  for  an  inter- 
esting paragraph  on  a lot  of  desirable  mounting  papers 
recently  introduced  by  the  Mittineague  Paper  Company, 
of  Mittineague,  Mass.  This  well-known  firm  has  an 
enviable  reputation  in  the  world  of  high-class  cover, 
writing  and  book  papers,  and  its  entry  into  the  photo- 
graphic field  is  an  event  which  promises  much  for  those 
who  appreciate  the  value  and  importance  of  the  mount 
as  a setting  for  the  photograph. 

* 

Penrose's  Pictorial  Annual^  iQOJ-8 : The  Process  Tear 
Book.  Edited  by  William  Gamble.  185  pp.;  illustrated; 
$2.50.  Tennant  & Ward,  New  York,  American  agents. 
To  the  process  worker  Mr.  William  Gamble’s  beautiful 
book  has  become  an  annual  necessity.  In  the  issue  before 
us  there  are  270  illustrations,  many  of  them  in  color  and 
over  sixty  articles  by  authorities  on  process  matters. 
“ Color  photography”  supplies  the  subject  of  many  of 
those  articles,  the  Warner-Powrie  process  coming  in  for 
reference.  Amongst  the  illustrations  is  a three-color 
reproduction  of  an  Autochrome.  Collotypes  ; photo- 
lithos  ; two-  and  three-color  prints  ; many  line  and  half- 
tone pictures  are  amongst  the  superb  gallery  of  illustra- 
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tions  which  “Penrose’’  serves  up  in  this  annual  feast 
for  the  eye.  We  heartily  commend  this  beautiful  and 
useful  book. 

In  Photograms  of  the  Year  IQOJ^  the  work  of  the 
Editor,  Mr.  H.  Snowden  Ward,  manifests  itself  more 
prominently  than  hitherto.  A.  C.  R.  Carter,  the  suc- 
cessor to  Gleeson  White,  the  book’s  first  critic-in-chief, 
having  retired  from  the  position,  Mr.  Ward  himself 
properly  steps  into  the  vacancy  without  diminishing  the 
authority  or  value  of  the  volume  one  jot.  Indeed,  we 
look  upon  the  change  as  distinctly  to  be  approbated,  for 
photography  has  too  long  had  to  suffer  under  the  pat- 
ronage of  back-pattings  of  superior  critics  from  the 
picture-galleries  and  the  dry-as-dust  reviews.  As  a 
record  of  progress  in  pictorial  photography  and  a well- 
judged  series  of  critiques,  the  book  before  us  is  of  the 
highest  value.  We  do  not  say  that  it  should  form  part 
of  every  photographer’s  library ; but  it  deserves  to, 
which  is  better.  It  is  obtainable  of  Tennant  & Ward, 
New  York.  Paper  covers,  $i  ; cloth,  $1.50. 

Errata  in  The  Photo-Miniature  No.  84.  The  ! 
reader  is  advised  to  correct  the  types  in  The  Photo-  , 
Miniature  to  read  as  follows  : page  569,  seventeenth  I 
line  from  foot  of  page — sodium  carbonate  240  grains  ; \ 
page  571,  twenty  minutes  development  formula,  add  to  jj 
Solution  C — water  16  ounces;  page  579,  second  col-  I 
umn  from  right  at  foot  read  15  instead  of  14;  page  583,  i 
second  column  from  right  at  foot  read  ii  instead  of  21. 


i 


2?oofes;  anb  Prints^ 

All  books  noticed  in  these  pages  may  be  obtained 
from  the  publishers  of  The  Photo- Miniature, 
and  will  be  promptly  forwarded,  postpaid,  to  any 
address  on  receipt  of  the  publishers’  prices  as 
here  quoted. 

The  1908  U.  S.  edition  of  the  Burroughs  Wellcome 
Diary  and  Exposure  %ecord  is  now  ready,  price,  50 
cents.  %eal  Colour  Photography ^ by  R.  Child  Bayley,  a 
practical  resume  of  Autochrome  color  work,  is  also  on 
sale,  price,  50  cents. 

Flashlight  Photography  Made  Easy^  an  illustrated  book 
which  forms  a succinct  guide  to  the  subject,  has  been 
published  and  is  to  be  had  free  on  application  to  the 
Luxo  Company,  1226  Arch  street,  Philadelphia. 

F allozufield* s Photographic  Annual^  1907-8.  This  vol- 
ume of  nearly  1,100  pages  is  the  largest  and  most 
complete  catalogue  of  photographic  supplies  that  has 
come  under  our  notice.  It  is  published  by  Fallowfield, 
one  of  the  oldest  firms  of  dealers  in  the  world,  at  146 
Charing  Cross  Road,  London,  W.  C. 

Titles  for  Photographs.  Published  from  the  offices  of 
“Focus,’’  London.  Price  25  cents.  A well-known 
English  writer,  Mr.  A Lys  Baldry,  sent  out,  some  time 
ago,  a volume  full  of  titles  for  photographers  and  print- 
ers, and  it  met,  we  believe,  with  quite  a favorable 
reception  at  the  hands  of  those  whom  it  was  designed 
to  help.  The  compiler  of  this  far  less  pretentious  little 
book  has  catered  simply  for  amateur  photographers, 
who  in  their  work  seek  to  break  away  from  the  more 
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commonplace  titles  that  inevitably  occur  to  new  recruits 
in  picture-making.  Poets  and  other  writers  have  been 
drawn  upon  for  inspiration,  and  the  resultant  book  is  a 
collection  of  telling  lines  applicable  to  a great  variety  of 
subjects. 

Color  Photography.  By  George  E.  Brown,  R I.  C., 
andC.  Welborne  Piper,  i6pp.  Price,  15  cents,  Tennant 
and  Ward,  New  York.  This  brochure  is  a short  resume 
of  practical  experiences  with  the  Autochrome  process. 

# 

The  focal  plane  shutter  and  the  action  photographs 
for  which  it  is  mainly  used  is  the  theme  of  a beautifully 
produced  and  instructive  little  book  that  has  been  sent 
us  by  the  Folmer  & Schwing  Co.,  Rochester,  N-  1 • 
There  are  over  30  examples  of  high-speed  work  ^ tbe 
book,  which  sells  at  25  cents,  and  much  valuable  data 
regarding  the  practical  applications  of  the  focal  plane 
shutter.  With  this  book  for  a guide,  the  photographei 
should  not  fail  in  very  rapid  exposures  on  moving 
obiects.  It  cleverly  condenses  the  whole  teaching  oi  the 
subject ; and  should  be  carefully  studied  by  the  would 
be  recorder  of  the  rapid  motion  of  animate  and  mam 
mate  objects. 

41 

The  Kodak  Baby-Book,  issued  by  the  Eastman  Kodal 
Company,  Rochester,  N.  Y.,  is  a pretti^  illustrate! 
book  on  child  portraiture  at  home.  The 
and  letterpress  are  the  work  of  Mr.  C.  H.  Claudy 
Copies  are  obtainable  of  any  Kodak  dealer. 

Many  notes  are  again  held  over  by  the  pressure  upo 
our  space. 


AUTOTYPE 
CARBON  TISSUES 

TRAUE  MARK  Made  by  the  Autotype  Co,,  London 


Thirty  distinct  color  varieties  meeting  all  re- 
quirements for  professional  and  amateur  photog- 
raphy, lantern  slides,  transparencies,  process 
work,  enamels,  etc.  Sold  in  cut  sizes  and  bands 

Autotype  Spirit  Sensitizer 

for  quick  sensitizing  carbon  tissues,  simplifies  carbon 
printing  immensely.  SO  cents  per  bottle,  with  brush. 

Auto  Pastel  Tissues 

Giving  fine  matt  surface  effects. 


Autotype  Trichrome  Tissues 

The  latest  practical  method  of  producing  three-color 
photographs.  Send  for  special  circular. 

Transfer  Papers,  Final  Supports 

for  making  finished  prints  on  a large  variety  of  differ- 
ent papers — rough  and  smooth;  white  and  tinted; 
etching  papers;  gold  and  silver  surfaces. 


Celluloid  in  Sheets  and  Cut  Sizes 
Storage  Boxes  for  Sensitized  Tissues 
Trial  Outfit  for  Beginners 

mcluding  material  and  apparatus  required  for  making 
5x7  prints.  Instruction  Book,  etc.,  $5.00. 

FULL  LINE  OF  CARBON  SUPPLIES 

Send  for  Complete  Catalogue  and  Instructions  to 

AMERICAN  AGENTS 

GEORGE  MURPHY  INC, 

57  East  Ninth  Street  New  York  | 
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ROSS  LENSES 


NEW  PATENT 

HOMOCENTRICj 

SERIES  C.  //6.3 


Unequaled  for  Hand-Camera  Work,  Instantaneous^ 
Views  and  Groups.  Giving  brilliant  Images,  with' 
Perfect  Definition  over  a Wide  Angle  and  Critical 
Definition.  The  single  combinations  may  be  used  for 


subjects  requiring  long  focus. 


No. 

Cl 


Equiv.  Focus 

5 inch 
5^ 

6 


Plate  Covered 


8K 


X 

4 

X 

5 

Price 

$29.00 

3^4  X 4^ 

5 

X 

6 

31.00 

4x5 

aH 

X 

654 

32.00 

4K  X 6% 

5 

X 

7% 

40.00 

5 X 7^ 

6V2 

X 

SV2 

51.00 

6V2xsy2 

8 

X 

10 

69.00 

8 X 10 

10 

X 

12 

91.00 

ROSS  “SPECIAL”  LENSES 


For  Kodaks,  Hand  Cameras  and  All  Good  Cameras 

Supplied  in  cells  in  a neat  case.  Fit  the  Kodak  Automatic  Shutter 
and  other  shutters.  Speed  and  focusing  scale  supplied. 


ROSS  SPECIAL  Homocentric 

5 

in.  F 6.3 

$25.00 

ROSS  SPECIAL  Homocentric 

. . 6V2 

in.  F 6.3 

$30.00 

ROSS  SPECIAL  Homocentric 

. 8V2 

in.  F 8. 

$35.00 

ROSS-GOERZ  SPECIAL  III  . 

5 

in.  F 6.8 

$32.00 

ROSS-GOERZ  SPECIAL  III  . 

6 

in.  F 6.8 

$39.00 

ROSS-GOERZ  SPECIAL  III  . 

. . 8K 

in.  F 6.8 

$53.50 

The  Ross  “Specials”  will  furnish  you  with  a hig^h-grade  lens,  with  speed  and  defi- 
nition, doubling  the  power  of  your  kodak  or  other  hand-cameras.  Ross  Lenses 
are  absolutely  free  from  spherical  and  zonal  aberration  and  possess  exquisite  defiu*^ 
ing  power.  Enlargements  from  negatives  made  with  Ross  Lenses  are  perfect  in 
detail  and  fineness  of  contrast 


Send  for  the  New  Ross  Lens  List.  Free  on  Request. 


ROSS-ZEISS  TESSAR  LENSES 
ROSS-GOERZ  DOUBLE  ANASTIGMATS 


American  Agents 

Geo.  Murphy,  Inc.  57  E.  9th  St.,  New  York 
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)mething  New  in  Developing  Tanks 


THE 

EAGLE  ADJUSTABLE 
DEVELOPING  TANK 

PATENT  APPUED  FOR 

The  use  of  this  tank  does  away 
with  all  dark-room  troubles,  mak- 
ing development  a pleasure. 

No  experience  necessary  to  get 
perfect  results. 

It  has  a removable  rack  which  is 
adjustable  to  smaller  sizes. 

Special  device  for  telling  when 
plates  are  immersed. 

) loose  parts.  The  best  tank  in  the  market. 
Trices : 

1^,  for  developing  and  trashing  only 

1— 3M  X 434  And  smaller  . . $1.00 

2— 4  X 5 and  smaller  . . 1.00 

3— 5  X 7 and  smaller  . . 1.50 

4— 634  X 834  and  smaller  . ..  1.75 

5— 8  X 10  and  smaller  . . 2.00 

CEl  PLATED,  for  developing,  fixing 
ind  ivashing 

6—  334  434  and  smaller  . . $2.00 

7— 4  X 5 and  smaller  . . 2.00 

8— 5x7  and  smaller  . . 3.00 

9— 634  X 834  and  smaller  . . 3.50 

)— 8 X 10  and  smaller  . . 5.00 

lie  Tank  Developing  Powders.  6 for  25  cents.  Each  powder  makes 
I 28  ounces,  20-minutes  developer 

Made  in  professional  sizes  also 
Ask  your  dealer  to  sholv  you  the  Tafile  tank 

lORGE  MURPHY,  Inc.  : NEW  YORK 
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MURPHY  SPECIALS 

Send  today  for  our  Monthly  Bargain  List 
NON -SLIPPING  PRINTING  FRAME 

A boon  to  the  printer.  Ideal  for  printing  post  cards.  Absolutely  preven 
prints  from  moving  or  slipping  3X  x 4X — 3^  cents:  4X  5 — 38  cents:  5x7- 
50  cents. 

“JAY- NAY”  FLOATING  CLIPS 

A simple  device  for  developing  cut  films,  film  packs  or  the  quick  and  efficiei 
washing  of  prints  or  films.  For  4x5  prints  or  films  and  smaller.  Per  dozt 
$1.00.  Sample  mailed  for  10  cents. 

THE  “EAGLE”  FLASH  LAMP 

Built  on  new  ideas,  superior  to  any  other  in  practical  efficiency,  simplicity  'i 
handling  and  economy  in  working.  Accident-proof  igniter,  blue  umbrell 
bulb  release.  Special  pan  gives  very  broad  flame. 

Outfit,  complete,  stand,  etc.,  $15.00. 

EAGLE  SMOKE  OR  FLASH  BAG 

For  use  with  the  Eagle  Flash  Lamp.  Send  for  particulars.  ! 

THE  “PEERLESS”  FLASH  LAMP 

For  the  use  of  pure  magnesium  only.  Can  be  carried  in  the  pocket.  Thebi 
lamp  for  the  amateur.  Made  of  brass  and  nickel.  Absolutely  safe — will  1: 
a lifetime.  Price  $3.00.  Postage  14  cents  extra. 

EAGLE  GUT  FILM  CARRIER 

For  use  in  the  Eagle  Adjustable  Developing  Tank.  3X  x 3X  i sX  X4li 
3^x5>^;  4x5—15  cents  each . 

ELMENDORF  LANTERN  SLIDE  COLORS 

Ten  colors  giving  all  possible  combinations.  Per  set  $1.50. 

“SILKDOWN”  PHOTO  CLOTH 

Sensitized  fabric  for  pillows  and  decorative  uses.  Gives  blue,  green  a 
brown  prints.  12x36  inches,  35  cents. 

THE  STAR  NEGATIVE  FILE 

A perfect  means  of  storing  and  indexing  glass  negatives  or  films,  or  slid 
All  sizes  up  to  8 X 10;  30  cents  to  75  cents 

BRITISH  JOURNAL  PHOTO  ALMANAC 

Over  1000  pages.  Illustrations  in  color — 50  cents.  Postage  27  cents. 

BRITISH  JOURNAL  OF  PHOTOGRAPH'l 

The  famous  British  weekly.  Subscription,  per  year,  $3.25 

GEORGE  MURPHY  Inc. 

57  East  Ninth  Street  NEW  YOB 
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MULTI-SPEED 

SHUTTER 


Medium  Size 
for  4A  Kodak 
5x7 

and  6^  x 8i 
Cameras 


Small  Size 
for  3A  Kodak 
4x5 

and  Stereo 
Cameras 


High  Sp66ds  ^00  2 o^o  o 


4a 


Kodak 


Gives  three  times  as  much  illumination 
on  higher  speeds  as  same  actual 
speeds  of  focal  plane  shutters 


-6^  sec.  will  do  all  speed  work  as  done  at  present. 


For  all  instantaneous  work  100%  increase  in  definition, 
ow  Instantaneous,  bulb,  and  Time  Exposures,  quick -acting 
or  noiseless. 


Separate  diaphragm:  one  spring. 

Dnsecutive  exposures  are  made  without  opening  the  shutter, 
which  is  of  the  utmost  importance  for  film  cameras. 

Films  can  be  employed  as  successfully  as  plates. 

0 convince  intending  purchasers,  we  will  mount  his  lens  to 
shutter  and  send  shutter  to  him  through  his  dealer  for 
two  weeks  trial.  Shutter  and  lens  will  be 
shipped  4 days  after  receiving  lens. 


HoW  to  Ma%e  High  Speed  Tests 

ike  a 1-in.gaspipe  in  hand,  barely  clearing  the  ground.  Swing  gas- 
pe  full  arm  length  around,  timing  1 second  for  whole  revolution.  The 
ameter  of  this  circle  is  approximately  10  feet  or  120  in.,  circum- 
rence  31 Q in.  If  exposure  of  sjq  or  4 Jo  sec.  is  given,  the  outer  end  of 
[ispipe  will  record  on  plate  twice  as  thick;  with  ^ sec.  li  as  thick; 
(ith  TeVo  sec.  H as  thick,  and  so  on.  Gaspipe  should  be  photographed 
I rest  before  tests  are  made,  to  allow  for  proper  comparison. 

I The  small  sized  shutter  will  be  ready  in 

I quantities  by  the  end  of  March. 

I Ask  your  dealer  for  our  booklet,  or  write  us  direct. 

MULTI  - SPEED  SHUTTER  COMPANY 
[24  East  65th  Street  - - NEW  YORK 
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CARBON  TISSUES 


The  Most  Permanent 
Simple  and  Reliable  Printing  Process 


Thirty-two  Prize  Medals  and  Diplomas 
IVe  are  SOLE  AGENTS  for  19  Central  States 
and  carry  a complete  stock  of  all 

CARBON  TISSUES  AND  SUPPLIES 


DALLMEYER  LENSES 


We  are  Sole  U.  S.  Agents  for 
Dallmeyer  StigmatiCy  Rectilineary  TelephotOy 
Wide-Angle  LenseSy  etc.  Manufactured  by  the 
celebrated  firm  of  J.  H.  Dallmeyer,  Ltd.,  London 


WATKINS  EXPOSURE  METERS 


The  Most  Practical,  Convenient  and 
Accurate  Meters  Made 

The  original  Exposure  Meters  Made  by 
Alfred  Watkins,  Hereford,  England 
We  are  the  Sole  U.  S.  Agents  for  Watkins  Specialties; 

Send  for  Free  Booklet  on 
“Exposure  and  Development” 


BURKE  6 JAMES 


118  W.  Jackson  Blvd.,  Chicago  ^ 


Maufactured  by 

The  Autotype  Company,  London 


AUTOTYPE. 


TRADE  MARK 


These  Tissues  have  been  on  the  market  35  years 
and  have  been  awarded 
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For  Crisp,  Brilliant 
Negatives — Use 


For  the  Best  Prints 
by  any  Process 
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The  Most  Successful 
Carbon  Printers  Use 


ELLIOTT’S 

CARBON  TISSUES 

because  they  are  famous  for 

fine,  uniform  quality 


Supplied  in  cut  sizes  or  bands  2)^  x 12  feel 

IN  FIFTEEN  DIFFERENT  COLORS 


1.  Red  Chalk 

2.  Terra  Cotta 

3.  Barnet  Brown 

4.  Sepia 

5.  Warm  Sepia 

6.  Photo  Brown 

7.  Photo  Purple 

8.  Purple  Brown 


9.  Warm  Black 

10.  Engraving  Black 

11.  Blue  Black 

12.  Gray 

13.  Marine  Blue 

14.  Sea  Green 

15.  Transparency  Black 


The  Carbon  process  gives  absolutely  perma- 
nent prints  in  a variety  of  colors — withoui 
failure  or  variation. 

The  supplies  are  inexpensive,  the  chemicals 
few  and  the  process  simple.  A trial  wil 


convince  you. 


WE  CARRY  A FULL  STOCK  OF  ALl 
CARBON  TISSUES  AND  SUPPLIES 


Ask  your  dealer  for  Elliott’s  Tissues  or  send  for 
Descriptive  Booklet  to  the  Sole  Importer 

G.  GENNERT 

24-26  E.  13th  St.  New  York  53-55  Lake  St.,  Chicagc 
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COOKE  ANASTIGMATS 


SPECIALLY  suitable  are  Cooke  Anastigmat 
Lenses  for  difficult  snap-shots,  in  dark  places 
and  for  all  subjects  demanding  short  exposures 
and  needle-like  definition.  They  are  listed  with 
Kodaks,  Graflex  and  all  other  high-grade  cameras, 
and  may  be  examined  at  the  best  dealers’  stores 
throughout  the  country. 

Cooke  Anastigmats  are  imported  complete  from 
our  model  factory  at  Leicester,  England,  and  are 
mounted  by  us  at  New  York  to  all  makes  of 
shutters. 

A Cooke  Lens  on  your  camera  means  a good, 
clear  picture  every  shot.  No  cloudy  failures. 
Write  today  for  our  catalogue  with  “Helps  to 
Photographers.” 

TAyu)R.jAyijoi^^}lop5orU29 

1135  BROADWAY  - NEW  YORK  CITY 
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3A  GRAFLEX 


The  Graflex  idea  combined  with  Film  sim- 
plicity and  convenience  makes  the 

3A  GRAFLEX 

the  ideal  camera  for  outdoor  photography. 

The  composition  of  the  picture  is  seen  on  the  ground- 
glass,  right  side  up,  full  size  of  the  negative,  at  the 
instant  of  exposure. 

The  3 A Graflex  takes  3 A {3  1-4  x 5 1-2)  Kodak  Film 
3A  Graflex  with  Bausch  & Lomb  Tessar  Lens,  $124- 
Catalogue  at  the  dealers  or  j 

FOLMER  & SCHWING  CO.  1 

ROCHESTER,  N.  Y.  1 
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Bausch  & Lomb  Optical  Co. 

Carl  Zeiss  Optical  Works,  Jena  George  N.  Saegmuller 


Manufactory  and  Executive  Office 

Rochester,  N.  Y. 


Eye  Glasses 

Lenses 

Magnifiers 

Reading  Glasses 

Field  Glasses 

Microscopes 

Microtomes 

Projection  Apparatus 

Photographic  Lenses 

Photographic  Shutters 

Chemical  Apparatus 

Photomicrographic  Apparatus 


Engineering  Transits 
Engineering  Levels 
Theodolites 
Chronographs 
Telescopes 
Telescopic  Sights 
Range  Finders 
Searchlight  Mirrors 
Measuring  Instruments 
Refractometers 
Spectrometers 
Stereometers 


^ A booklet  entitled  “A  Triple  Alliance  in  Optics  is  now 
in  press.  It  gives  a detailed  account  of  the  association  of 
interests  of  the  three  above-mentioned  firms  and  is  designed 
for  general  distribution.  If  you  do  not  receive  a copy,  we 
shall  be  pleased  to  mail  one  on  request. 
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Premo  Film  Pack 

is  used  exclusively  by  the  United  States  Government  to  photograph 
every  enlisted  man  for  identification  purposes. 

A striking  tribute  to  the  unique  merits  of  this  system. 

It  offers  the  ground  glass  focusing  features  of  plates,  combined  with 
all  the  conveniences  of  films,  and  permits  the  removal  of  one  or  more 
films  for  development  at  any  time. 

If  you  have  a plate  camera^  get  a Premo  Adapter  and  you  can 
use  daylight  loading  films  at  will. 

Our  Uncle  Sam  booklet  will  tell  you  all  about  it.  This  and 
catalogue  of  over  twenty  different  cameras,  mailed  free  on  request. 

“ If  it’s  good  enough  for  Uncle  Sam,  it’s  good  enough  for  you.” 

Rochester  Optical  Division 

Eastman  Kodak  Company  54  South  Street,  Rochester,  N.  Y. 


Kindly  mention  The  Photo-Miniature 


£a  s t m a n K o d ak  O 


om  p any 

ROCHESTE.R,  N.  Y.,  The  Kodak  City 


PERSONAL  EXPLANATION 

It  sometimes  happens  that  even  the  most  clearly  written  manual  or 
3ok  of  instructions  seems  confusing  to  the  novice,  and  things  just  will 
3t  go  right. 

In  such  a case  it  is  remarkable  how  a few  moments  of  personal 
[planation  from  some  one  who  has  been  through  the  mill  will  straighten 
It  the  difficulty,  and  make  it  all  plain  sailing. 

“If  I only  knew  whether  that  negative  was  under  or  over  exposed, 

■ just  what  caused  those  queer  looking  spots — just  where  I missed 
)ing  the  right  thing — then  I could  progress  without  misgivings,  and 
e feeling  that  I was  working  in  the  dark.’’ 

To  relieve  just  such  misgivings,  and  to  help  you  over  the  few  rough 
aces  in  the  amateur  photography  path,  is  the  purpose  of  the  Kodak 
orrespondence  College. 

This  does  not  mean  just  a text-book,  form  letters,  and  an  arbitrary 
>urse  of  cut  and  dried  instruction,  but  a good,  live  readable  and 
iderstandable  text-book — The  Modern  Way  in  Picture  Making — and 
many  as  you  wish  and  need  of  personal  letters  written  to  you^  and  to  fit 
ur  case,  by  a corps  of  expert  teachers  who,  when  necessary,  can  call 
)on  any  expert  in  our  employ. 

All  the  entire  course  costs  you  is  two  dollars.  This  includes  every- 
ing — no  extras. 

We  have  over  nine  thousand  six  hundred  members  enrolled,  and  that 
e have  been  of  service  to  them  is  evident  from  the  letters  we  publish 
^rewith. 


“Much  Pleased  with  Criticism" 


I " I am  in  receipt  of  the  films  which  you  returned  under  separate  cover. 

i I am  much  pleased  with  the  free  way  in  which  you  have  criticised  them,  as  it  is  only  this  kind  of 
ticism  that  will  make  the  amateur’s  work  successful.” 

I (signed)  Mastin  Simpson,  Kansas  City,  Mo. 

I 

I “ThanKs  for  Interest  TaRen" 

I “ I must  say  I cannot  thank  you  enough  for  the  interest  you  are  taking  in  me.” 

(Signed)  Wilfred  J.  Stout,  Allentown,  Pa. 


“Helped  Him  to  Master  Difficulties" 

“ The  assistance  which  the  criticisms  and  suggestions  received  from  the  Kodak  Correspondence 
illege  have  rendered  me  ever  since  I have  taken  up  photography  is  deserving  of  high  appreciation 
d recommendation.  Especially  your  exhaustive  explanations  and  instructions  in  intricate  cases, 
ich  naturally  cannot  be  dwelt  upon  in  a hand-book  written  for  the  large  community  of  amateur 
lotographers,  have  proven  of  great  value  to  me.  and  have  helped  me  to  easily  master  certain  diffi- 
|ities  which  I should  not  have  overcome  otherwise. 

Every  one  who  wants  to  take  up  ‘Kodakery’  in  earnest  should  not  fail  to  join  your  College.” 

(Signed)  E.  C.  KoENiG,  New  York  City. 


“ Personal  “ 

I “ Permit  me  to  say  that  your  correspondence  course  has  been  of  very  great  assistance  to  me, 
1 1 wish  to  thank  you  for  the  personal  interest  you  have  taxen  in  my  work.” 

, (Signed)  Leon  Jeanne,  New  York  City. 

Kindly  mention  The  Photo-Miniature 


E a stm  a n K odak  Oompany 

KOCHE,STE.R.  N.  Y..  The  Kodak  dtp 


In  applying  for  membership  in  the  Kodak  Correspondence  Colle 
follow  this  form : 

Eastman  Kodak  Co.,  Rochester,  N.  Y. 

K.  C.  C.  Dept. 

Gentlemen  : I am  the  owner  of  a (name  camera  and  size) 

...and  wish  to  be  enrolled  as  a member 

“The  Kodak  Correspondence  College.”  I therefore  enclose  h( 
with  1 P- o- Money  Order,  f for  two  dollars,  for  which  please  send  me  a 

' Express  Money  Order  ) 

ume  of  “The  Modern  Way  in  Picture  Making”  and  a certificate 
membership  entitling  me  to  a full  course  in  The  Kodak  Correspo 
ence  College.  I 

(Name) I 

(Street  and  No.) 

(City) (State) | 

A NEW  SHUTTER  | 

Splendid  results  have  always  characterized  the  popular  little  Ni 
and  No.  lA  Folding  Pocket  Kodaks  and  the  No.  2 Folding  Po<| 
Brownie,  but  the  new  shutter  which  will  hereafter  be  fitted  to  tl| 

instruments  will  increase  their  el! 
ency  to  a remarkable  degree. 

As  may  be  seen  by  the  illustrai 
above,  this  shutter,  instead  of  op 
ing  outward  in  a series  of  increaj 
circles  to  the  full  limit  of  the 
phragm  opening,  instantly  gives  f 
star-shaped  opening,  permitting: 
light  to  fully  cover  the  exposed  arc 
film  during  the  entire  time  of  expos 
There  can  be  no  reasonable  d 
tradiction  to  the  argument  tha 
shutter  working  on  the  iris  diaphr 
system  falls  considerably  shorti 
giving  the  full  time  for  the  full  open 
For  instance,  if  the  full  opening  is  one-fourth  of  an  inch,  and  the 
exposure  is  one  twenty-fifth  of  a second,  it  is  obvious  that  a very 
siderable  part  of  the  illumination  is  lost  by  the  time  taken  up  by 
leaves  of  the  diaphragm  in  opening  and  closing. 

In  short,  the  full  quarter-inch  opening  is  not  held  for  the  full  twe 
fifth  of  a second.  Of  course,  illumination  begins  the  instant  thei 
even  a pin  hole  and  continues  until  the  shutter  is  absolutely  closed,! 
the  time  that  there  is  a full  aperture  is  nevertheless  materially'reduj 
Now,  the  advantage  in  this  new  shutter  giving  the  star-shaped  ope'e 
is  that  the  time  lost  in  opening  and  closing  is  vastly  reduced.  ■ 
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Of  course  everybody  who  has  investigated  photography  understands 
lat,  theoretically,  there  is  no  such  thing  as  a fixed  focus  lens.  But  in 
ractical  use,  short  focus  lenses  may  be  used  without  a focusing  device, 
rovided  the  stop  opening  is  not  too  large.  The  camera  then  is  a fixed 
3CUS  instrument,  though  the  lens  cannot  be  properly  so-called. 

Cameras  of  this  type  usually  have  single  lenses,  and,  the  stop  open- 
igs  being  relatively  smaller  than  on  the  cameras  having  double  lenses 
nd  a focusing  scale,  they  are  more  likely  to  give  under-exposed  nega- 
ives  under  poor  light  conditions  than  are  such  double-lens  focusing 
ameras  with  their  larger  stop  openings. 

The  No.  I and  No.  lA  Folding  Pocket  Kodaks  and  the  No.  2 Fold- 
ig  Pocket  Brownie  being  fixed  focus  cameras,  the  stop  opening  is  rela- 
ively  much  smaller  than  that,  for  instance,  on  the  No.  3 Folding  Pocket 
[odak.  Such  being  the  case,  this  change  in  shutter  is  extremely  advan- 
igeous,  for  while  the  stop  opening  is  not  increased  (that  would  mean 
loss  of  sharpness),  and  while  the  length  of  time  the  shutter  is  open 
> not  increased  (that  would  mean  a blurred  image  of  moving  objects), 
he  length  of  time  the  shutter  is  fully  open  is  materially  increased. 

This  means,  then,  more  fully  timed  negatives  with  no  loss  of  sharp- 
ess  and  no  disadvantage  in  photographing  moving  objects.  This  is  an 
jTiportant  improvement,  and  means  better  work  and  better  enjoyment 
f the  handy  little  fixed  focus  pocket  instruments. 

A SAFE.  SHORT  CUT 

Every  amateur  who  has  passed  his  elementary  novitiate  sighs  for 
ther  worlds  to  conquer,  and  looks  longingly,  yet  hesitatingly,  at 
arbon. 

Carbon  prints  possess  a beauty  and  attractiveness  peculiar  to  them- 
elves,  owing  to  the  picture  being  in  pure  pigment,  and  with  a wide 
hoice  of  colors,  permitting  the  selection  of  a color  perfectly  harmoniz- 
ng  with  the  subject. 

No  longer  need  the  ambitious  amateur  hesitate, — Ozobrome  is  a 
afe,  easy,  short  cut  to  the  producing  of  true  carbon  prints,  absolutely 
oing  away  with  all  bothers  of  the  old  carbon  process, — Ozobrome,  in 
act,  being  simpler  than  some  of  the  printing  processes  he  is  familiar 
vith. 

Any  one  who  can  produce  or  procure  a good  developing-out  paper 
>rint,  or  bromide  enlargement,  has  the  foundation  for  a print  or  enlarg- 
aent  in  Ozobrome.  There  is  no  exposure  to  light  under  a negative,  no 
mothering  with  print  meters  and  the  like,  and,  best  of  all,  the  prints 
nay  be  made  in  the  evening  or  at  any  time,  as  no  part  of  the  process 
s dependent  upon  the  action  of  light. 

Likewise,  you  may  make  Ozobrome  carbon  enlargements,  without 
laving  to  make  enlarged  negatives;  you  have  a choice  of  twelve  colors, 
.nd  all  you  need  in  the  way  of  experience  is  the  ability  to  use  a squee- 
;ee  roller  and  a thermometer — and  to  follow  instructions  implicitly. 
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ROCHESTE,R,  N.  Y.,  The  Kodak  City 


PRICE  LIST 

OZOBROME  TISSUE 


1 Engraving  Black. 

2 Warm  Black. 

3 Blue  Black. 

4 Sepia. 


Colors 

5 Warm  Sepia. 

6 Portrait  Brown. 

7 Vandyke  Brown. 

8 Red  Chalk. 


9  Terra  Cotta. 

10  Marine  Blue. 

11  Sea  Green. 

12  Italian  Green. 


These  are  cut  slightly  larger  than  the  list  sizes,  for  convenience  in  working 


Per  dozen,  5x7 $0  40  Per  dozen,  8 x 10 $0 

Do.,  6^  X 8>^'  60  Rolls  30  in.  X 12  ft 2 


Ozobrome  Sensitizing  Powder,  per  pkg.,  50  cents. 


OZOBROME  TRANSFER  PAPER 


A.  Fine  White,  Smooth. 

B.  Medium  Grain,  Matt. 

Per  dozen,  5x7  . . 
Do.,  GYz  X 8^  . 

Do.,  8 X 10 

Roll,  30  in.  X 12  ft. 

C.  White  Etching. 


D.  Toned  Etching. 

E.  Stout  Drawing  Medium 

. $0  20  Per  dozen,  5x7  . . 

35  Do.,  6>ix8K  • 

. 80  Do.,  8 X 10 

. I 30  Roll,  30  in.  X 12  ft. 


. lo 


. I 


NEW  POST  CARDS 

A pleasing  variation  from  our  regular  line  of  post  cards  will 
found  in  the  new  Solio  Post  Cards. 

This  card  is  standard  size  and  coated  on  one  side  with  the  regul 
Solio  emulsion.  Every  amateur  understands  the  simple  method 
printing  and  toning  Solio,  and  likewise  is  familiar  with  the  rich  brov 
tones  of  the  finished  print. 

Solio  post  cards  will  prove  particularly  advantageous  to  the  user 
the  smaller  negatives  when  full  detail  is  required.  Solio  Post  Card 
per  doz.,  15  cents;  2 doz.,  25  cents. 

We  have  also  added  Glossy  Velox  in  both  “regular’’  and  “ sp 
cial’’  emulsions  to  our  line  of  Velox  Post  Cards. 

Both  the  Solio  and  the  Glossy  Velox  post  cards  may  be  squeegef 
on  a ferro-type  plate  to  produce  a high  glossy  finish. 

Glossy  Velox  Post  Cards,  per  doz.,  20  cents. 

With  the  addition  of  the  Solio  and  Glossy  Velox  cards,  the  amate 
is  afforded  an  exceedingly  wide  range  in  surface,  color  and  printii 
methods  and  can  now  produce  practically  any  favorite  effect  in  pos 
card  form. 

The  new  cards  on  sale  at  all  Kodak  dealers. 


Easier  to  handle  than  daylight — 
EASTMAN'S  FLASH  SHEETS 
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Flashlight  time  — Enjoy  its  pleasures  with 
safety  and  convenience. 

AN  EASTMAN  SPREADER  FLASH  CART- 
RIDGE, used  with  the  Eastman  Spreader  Flash 
Cartridge  Pistol,  provides  the  most  convenient  method 
of  using  an  instantaneous  flash  powder. 

THE  EASTMAN  FLASH  SHEETS  burn 
slowly,  affording  a broad,  soft  light,  and  are  the  ideal 
medium  for  all  purposes  not  demanding  an  instan- 
taneous flash.  The  safest  self-burning  flash. 

Eastman’s  Spreader  Flash  Cartridges,  No.  1,  per 

package  of  % dozen $ .60 

Ditto,  No.  2 .40 

Ditto,  No.  3 .25 

Eastman’s  Spreader  Flash  Cartridge  Pistol  - .50 

Eastman’s  Flash  Sheets 

No.  1,  per  pkg.  of  yi  doz.  sheets  3x4  - - .25 

No.  2,  “ “ “4x5--  .40 

No.  3,  “  *  **  “5x7  - - .60 


EASTMAN  KODAK  CO. 


* Amateur  Portraiture  by  Flashlight" 

sent  on  request. 


ROCHESTER,  N.  Y. 
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Get  more  money 
for  your  work — Raise 
the  QUALITY  with 
Angelo  Sepia  and  you 
can  raise  the  PRICE. 


Jos.  Di  Nunzio  Division, 

EASTMAN  KODAK  CO. 
Rochester,  N.  Y. 
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•OR  COPY  I NO 


OrthO 


'MERCIALWORM 


FOR  LANDSCAPES 


Non  Hautson 


FDR  GENERAL  PORTRAI-RIRE 


OrthO 


'R  INTERIORS 


FOR  LANDSCAPES  A INTERIORS  *5 


lotl^OHATid' 
^PLAnrE"-'' ' 


^ COLOR  VALUES 
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No  Juggling 


Standard 
Ort honon 


Double-coated  Non- Halation  and 
Orthochromatic.  They  successfully 
overcome  inequalities  of  lighting 
and  color  value  without  recourse 
to  juggling  during  development. 

Standard  Dry  Plate  Division 
EASTMAN  KODAK  CO. 

Rochester,  N.  Y. 

jiU  "Dealers 
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The  film  With  the  speed 
of  a Seed  27 


ILASTMAN 


The  only  film  classed 
by  experts  with  the 
fastest  plates. 


LOOK  FOR  KODAK**  ON  THE 
SPOOL  END 
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The  oearest  ap- 
proach to  Aristo  tone 
and  texture — 

VELVET 

NEPERA 


Sample  package  free  to  professional 
photographers  upon  request. 


Mi. 

a 


N epera  Division 

EASTMAN  KODAK  CO. 

Rochester,  N.  Y. 


ont 

s 
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ROYAL 

VE,LOX 

R.edeveloped  with  Velox 
R.e«developer  its  rich 
Sepia  tones  afford  just 
the  proper  warmth  to 
landscapes,  and  to  por° 
traits  a roundness  and 
delicacy  most  alluring. 

NEPERA  DIVISION, 

Eastman  Kodak  Co., 

AU  Dealers  Rochester,  N.  Y. 
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ALMOST  SOLD  OUT 

THE  NEW 
AMERICAN 
ANNUAL  OF 
PHOTOGRAPHS 
1908 

The  Most  Interesting  and  the  Mos 
Beautifully  Illustrated  Photographi 
Annual  in  the  World 

Practical  Papers  on  Every-day  Photograph] 
Full  of  Helpful  Information  and  Suggestioi 
About  300  Illustrations  from  the  Best  America 
Photographic  Work  of  the  Year  in  All  Branche 

32  FULL-PAGE  PICTURES  IN  COLOI 

A BEAUTJFUL  PHOTOGRAPHIC  FRONTISPIEC 

Taper  Cobers,  75  cents.  Postage  Txtra,  17  cents  \ 
Library  Edition,  $1.25.  Postage  T^xtra,  22  cents 
Illustrated  Contents  Circular  on  Application 

Order  Through  Your  Dealei 

Trade  Agents 

GEORGE  MURPHY,  Inc. 

57  East  9th  Street  - - New  Yorli 
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FIND  A LENS 

A Convertible  Anastigmat  with  an  effective 
working  aperture  of  F : 6.8  which  gives  perfed 
definition  within  its  entire  circle  of  illumination, 
which  is  adlually  capable  of  qualifying  as  a stridly  high-grade 
Lens,  and  in  addition  it  must  be  composed  of  single 
combinations  fully  corrected  individually,  it  must  be  free 
from  air  spaces  or  internal  reflecting  surfaces,  and  glass 
which  is  not  permanent.  Such  a lens  would  compare 
favorably  with,  but  not  excel  our 

TURNER.  REICH 

F : 6.8  Convertible  Anastigmat  F : 6.8 
The  Perfect  American  Lens 
When  you  find  such  a lens,  it  will  cost  you  about  twice 
as  much  as  our  price. 

Gvndlach  - Manhattan  Optical  Co. 

757  Clinton  Ave.,  South  : : ROCHESTER,  N.  Y. 


DE.VOE, 

Five  Spotting  Colors 

in  china  pans,  in  a japanned  tin  box  2x8  inches  with  two  brushes 

gQ  Cents  50 

''  EVERYTHING  IN  ART  MATERIALS 

i F.  W.  DEVOE  and  C.  T.  RAYNOLDS  CO. 

I Fulton  and  William  Sts.,  NEW  YORK  176  Randolph  St.,  CHICAGO 


LuMiERE’s  Autochrome  Plates 

FOR 

I DIRECT  COLOR  PHOTOGRAPHY 

No  Special  Apparatus  Required.  IT  S ALL  IN  THE.  PLATE. 
Plates  and  Chemicals  Now  on  Sale. 

Our  new  Sigma  Emulsion  is  now  on  the  market.  We  guarantee  this  to  be 
twice  faster  than  any  other  plate  on  the  market. 

! THE  LUMIERE  CO.,  11  W.  27th  St.,  NEW  YORK 


Kindly  mention  The  Photo-Miniature> 


Tiie  Photographic  Reference  Book 

Edited  by  J.  McINTOSH 

A Complete  Cyclopedia  of  “How  to  do”  Things.  1000 
Methods  and  Processes.  344  pages;  Postfree  75  cents. 

Instantaneous  Photography 

By  CAPTAIN  ABNEY 

Published  in  1895,  this  work  is  still  the  standard  text- 
book on  questions  relating  to  instantaneous  photog- 
raphy, the  efficiency  of  shutters,  etc. 

95  pages  ; paper  cobers,  $o  cents 


Wellcome’s 

Photographic  Exposure  Record 
and  Diary  1908 

This  well-known  European  Exposure  Record  is 
now  adapted  for  use  in  America.  It  is  the  best  expos- 
ure pocket  book  in  any  language,  and  has  handy 
Exposure  Meter  Tables  for  the  different  months  and 
changing  conditions;  a Record  for  all  exposures  and 
much  useful  information. 

Once  used,  you  will  use  no  other  after 

'Red  Cloth,  Tocket  Size,  260  pp.  30  cents 

Magnesium  Light  Photography 

By  F.  J.  MORTIMER 

A practical  guide  to  flashlight  photography,  covering  its  field,  with 
working  methods  and  formulae  from  actual  practice.  Apparatus;  mate- 
rials; different  subjects  and  their  treatment;  developing  flashlight- 
negatives,  etc.  With  many  half-tones  and  diagrams  showing  how 
the  different  examples  were  made.  88  pages;  illustrated.  Paper  covers. 

Trice  $o  cents 

TENNANT  & WARD,  287  Fourth  Ave.,  New  York 


Kindly  mention  The  Photo-Miniature 


Carl  Zeiss  Tessar 


Series 


F 3.5 
F 4.5 

Photo  by  J.  B.  Farrington 


One  does  not  realize  what  speed  means  in 
a photographic  lens  until  they  have  tried  a 

CARL  ZEISS  TESSAR 

Write  for  Carl  Zeiss  Catalogue 
and  Hints  on  the  Selection  of  Zeiss  Lenses.'* 

Sole  U.  S.  Agent  for  Carl  Zeiss  Lenses  Made  in  Jena 

104  East  23d  St.,  New  York,  U.  S.A. 


Also 


237  Fifth  Avenue 
125  West  42d  Street  NEW  YORK 
650  Madison  Avenue 

LONDON 


PARIS 


604  Nicollet  Avenue 
MINNEAPOLIS 
358-60  St.  Peter  Street 
ST.  PAUL 


WE  ARE  WESTERN  AGENTS  FOR 

AUTOTYPE  CARBON  TISSUES 

Hirsch  & Kaiser,  1757  Fillmore  St.,  San  Francisco 


HXXRA 


EXTRA 


EXTRA 


NEW  BARGAIN  LIST,  No.  14 

NOW  ) Do  not  purchase  until  you  have  seen  this 
READY  [ list.  It  will  save  DOLLARS  for  you 

NEW  YORK  CAMERA  EXCHANGE 

114  FULTON  STREET,  NEW  YORK 


Kindly  mention  The  Photo-Miniature 


New  Books  and  New  Editions 

Sent  Post-free  to  any  Address  on  Receipt  of  Price 

THE  COMPLETE  PHOTOGRAPHER 

By  R.  Child  Bay  ley.  The  most  interesting  and  commonsense  handbook  to  photog- 
raphy in  the  language.  No  compilation  or  padding.  Complete  in  all  branches; 
up  to  date  1907.  397  pages,  beautifully  illustrated  with  60  selected  examples  o1 
pictorial  work  and  40  diagrams.  $3.50,  postage  17  cents  extra. 

PHOTOGRAPHY  FOR  THE  STUDENT 
OF  PHYSICS  AND  CHEMISTRY 

By  Louis  Derr.  A clever  attempt  to  explain,  in  a simple  and  practical  way,  the 
scientific  basis  underlying  every-day  photographic  methods;  the  use  of  lenses,  shut- 
ters, typical  formulae,  etc.  Will  be  welcomed  by  the  serious  worker.  248  pages, 
with  many  diagrams.  $1.40,  postage  12  cents  extra. 

PHOTOGRAPHIC  LENSES 

By  Beck  and  Andrews.  Sixth  revised  edition.  Although  written  as  an  advertise- 
ment of  Beck  lenses,  this  work  is  undoubtedly  the  most  useful  book  yet  published 
on  the  choice  and  use  of  photographic  lenses.  264  pages,  with  many  illustrations, 
diagrams,  etc.  Cloth,  75  cents. 

THE  PHOTOGRAPHIC  REFERENCE  BOOK 

By  J.  McIntosh.  A complete  cyclopedia  of  ‘ ‘how  to  do  things,  ’ ’ without  definitions 
of  names , chemical  terms , etc . l , ooo  references . 344  pages . Paper  covers , 75  cents . 

THE  HAND-CAMERA 

By  Wastell  and  Bayley.  204  pages.  Illustrated.  50  cents. 

HAND-CAMERA  PHOTOGRAPHY 

By  W.  Kilbey.  A practical  text-book.  Price,  50  cents. 

ADVANCED  HAND-CAMERA  WORK  AND 
FOCAL-PLANE  PHOTOGRAPHY 

By  W.  Kilbey.  121  pages.  Illustrated.  Price,  50  cents. 

PHOTOGRAPHIC  ENAMELS 

From  the  French  of  Reni  B’Heliecourt.  Price,  $1.25.  The  only  practical  guide  t( 
ceramic  photography. 

MAGNESIUM  LIGHT  PHOTOGRAPHY 

By  F.  J.  Mortimer.  A practical  guide  to  flashlight  photography,  covering  its  field 
with  working  methods  and  formulas  from  actual  practice.  Apparatus;  materials; 
different  subjects  and  their  treatment;  developing  flashlight  negatives,  etc.  With 
many  half-tones  and  diagrams  showing  how  the  different  examples  were  made.  SI 
pages.  Illustrated.  Paper  covers,  50  cents. 

THE  PHOTOGRAPHIC  PICTURE  POST-CARD 

By  E.  J.  Wall  and  H.  Snowden  Ward.  A complete  handbook  to  this  popular  hobby, 
telling  how  to  make  post-cards  by  every  photographic  method;  the  best  subjects  anc 
how  to  handle  them;  post  cards  for  profit  and  publication,  etc.  Illustrated.  10^ 
pages.  Paper  covers,  50  cents. 

COLOR  CORRECT  PHOTOGRAPHY 

By  T.  Thorne  Baker.  The  latest  manual  on  orthochromatic  photography;  its  many 
advantages  and  how  to  secure  these  in  portraiture  and  all  classes  of  photographic 
work.  Color  screens,  how  to  make  them  and  use  them;  screens  for  giving  the  least 
possible  increase  in  exposure,  etc. ; the  orthochromatic  plate  in  the  dark-room,  etc. 
93  pages.  Many  illustrations.  Paper  covers,  50  cents. 

CHEMISTRY  FOR  PHOTOGRAPHERS 

By  Chas.  F.  Townsend.  This  is  the  fourth  edition,  revised  and  enlarged,  of  this 
well-known  chemistry;  written  in  plain  language  and  dealing  with  the  chemicali 
side  of  all  every-day  photographic  processes  in  detail,  with  examples  of  formulae. 
130  pages.  Paper  covers,  50  cents. 

SEND  FOR  NEW  PHOTOGRAPHIC  BOOK  LIST 

TENNANT  & WARD,  Publishers  ^87  ^nu« 


Kindly  mention  The  Photo-Miniature 


C.  I.  P.  are  used  only  by  good  workmen  who  appre- 
ciate results.  Results  count.  Do  you  want  to  know 
the  secret  of  success?  It  is 

Cramer’S 

ISOCHROMATIC  PLATES 

THREE  SPEEDS 

Instantaneous  • Medium  • Slow 

ONE  QUALITY 

G.  CRAMER  DRY  PLATE  COMPANY 

St.  Louis  New  York  Chicago 

PHOTO  - ENGRAVERS’ 
MACHINERY 

JOHN  ROYLE  & SONS 

PATERSON,  N.  J, 


A NEW  POINTER  for  AMATEURS 

You  don’t  need  a panoramic  camera  to  make  panoramic  pictures. 
Any  Kodak  will  do  the  trick.  You  make  the  negatives  and  we  will 
make  the  prints.  It’s  easy  and  there’s  big  money  in  it  for  you.  Send 
six  one-cent  stamps  if  you  want  to  know  how. 

Mellen  Photo  Co.,  96  Fifth  Ave.,  Chicago 


Kindly  mention  The  Photo-Miniature 


The  “Camera  Notes”  Improve 
Glycerine  Process  for  th 
Development  of  Platinum  Print 

Including  the  Experiments  of  Joseph  T.  Keil 
and  Alfred  Stieglitz,  illustrated  with  Reprodi 
tions  in  color  of  Prints  by  the  Experiment 

An  illustrated  monograph  reprinted  from  ^'Camera  Notes”  V 
ume  III,  No.  4,  noteworthy  as  the  clearest  and  most  satisfact 
description  of  the  glycerine  method  of  developing  platinotyp 
with  facsimile  examples  showing  the  results  secured.  A i 
copies  only  remain  unsold.  12  pages,  with  plates,  in  paper  cov< 

PRICE,  $1.00,  NET 

TENNANT  and  WARD,  Tublisbers 

j87  Fourth  Avenue  : New  York 


The  AB  C of  Photo-Micrography 

A Practical  Guide  for  Beginners 
By  W.  H.  WALMSLEY 

Mr.  Walmsley  is  well  known  as  one  of  the  most  expert  of  th< 
workers  of  this  fascinating  field.  He  has  written  this  little  book  tc 
explain — as  simply  as  possible— the  elementary  principles  am 
practice  of  photo-micrography.  While  written  for  beginners,  it  con- 
tains much  information  useful  to  more  advanced  workers,  and  ij 
profusely  illustrated  with  fine  half-tone  engravings  from  photo 
micrographs  by  the  author.  The  latest  book  on  its  subject. 

155  pages;  28  engravings.  Index.  Cloth,  $1.25,  postpaid 

Plain  and  Practical  Information  and  Methods  ^ 
Indispensable  to  all  Photo  - Micrographers 

Sent  postpaid  on  receipt  of  price,  $1.25 

TENNANT  and  WARD,  Publishers 

287  Fourth  Avenue  NEW  YORK 


eREAT  care  in  the  selection  of  glass,  materials  of  the  highest 
grade  throughout,  the  most  modern  machinery  and  methods 
of  manufacture,  make  HAMMER  PLATES  excel  all  others 

Speed,  Fineness  of  Grain, 
Latitude  of  Exposure,  and 
Every  Quality  Needed  in  a 
Perfect  Plate 

^ Your  dealer  will  supply  you  with  recent  emulsions. 


-TRADE  HARK.- 
PIE6.  U.  S.  PAT.  OPFICK 


HAMMER  DRY  PLATE  COMPANY 

SAINT  LOUIS  MISSOURI 


THE  BEST  LAMP 

for  the  ground  floor  studio;  for  dull 
days  and  bad  weather;  and  for  quick 
printing  is  the 

fARQUHAR  ELECTRIC  LAMP 

I Minimum  Expense.  Maximum  Efficiency. 

Lamp,  with  globe  and  carbons 

Ask  for  “Booklet 

H.  D.  FARQUHAR,  103  Chambers  St.,  NEW  YORK 


HUNDREDS  OF  BARGAINS 

for  amateurs.  Send  stamp  for  Bargain  List 
II  SAVE  FROM  10%  TO  60%.  GET  NEXT. 

“ WILLOUGHBY  [A  square  deal] 

‘W14  Broadway  - - New  York 


Kindly  mention  The  Photo-Miniature 
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pictures 

fIDounteb 

mniitb 


Have  an  excellence  peculiarlj 
their  own.  The  best  result* 
are  only  produced  by  the  bes 
methods  and  means  — the  bes 
results  in  Photograph,  Postei 
and  other  mounting  can  on\} 
be  attained  by  using  the  besj 
mounting  paste  — 


# HIGGINS' 


1 PHOTO 


I 


HIGGINS'  PHOTO  MOUNTEl 

(Excellent  novel  brush  with  each  jar) 


At  Dealers  In  Photo  Supplies, 
Artists'  Materials  and  Stationery 


A 3-oz.  jar  prepaid  by  mail  for  3i 
cts.  or  circulars  free,  from 


i MOUNTER 


CHAS.  n.  HIGGINS  & CO.,  Mfrs 

NEW  YORK  - CHICAGO  — LONDON 


Main  Office,  271  Ninth  St. 
Factory.  240-244  Eighth  St. 


Brooklyn,  N. 
U.  S.A. 


THORNTON-PICKARD 

SHUTTERS 

ARE 

Moderate)  . ..  r „ 

^^ricG  1 cri0spcst  of  sill. 

Reliable — Seldom  out  of  order  in  any  climate 
Correct — Exposure  always  uniform. 

Variety — Stereoscopic,  Focal  Plane,  Studio,  Specia 
Speed. 

These  are  the  shutters  for  Practical,  Professiona 
and  Amateur  Photographers. 

Write  us  your  needs  and  we  will  give  you  details  o 
the  shutter  for  your  requirements  at  surprising  price, 

ANDREW  J.  LLOYD  & CO. 

Agentj,  U.  S.  A.  315  WASHINGTON  ST.,  BOSTON,  MASS 


Kindly  mention  The  Photo-Miniature 


ETO  PIGMENT 


m improved  and  artistic  method 
Kf  carbon  printing  combined  with 
he  simplicity  and  artistic  effects 
the  gum-bichromate  process. 

I DIRECT  PRINTING 

10  REVERSAL  NO  TRANSFER 

h|ually  suitable  for  the  rendering 
l^f  subtle  halftones  and  crisp  defl- 
ation, or  the  broad,  rich  effects  of 
pictorial  work. 


t Self'toning  Paper  simple  in  manipulation;  pecu^ 
rich  in  gold,  and  gives  a wonderful  range  of 
ones  from  brown  to  purple,  with  complete  absence 
>f  double  tones. 


rhe  Ideal  Paper  for  Exhibition  Work 


“ Sritona”  is  made  in  three  grades 
Matte  White:  Glossy  Mauve:  Cream  Crayon 
Sample  dozen  4x5:  Post-free,  25  cents 


179  Sixth  Avenue  : : : NEW  YORK 


TO  CATCH  THE  JUDGE^S  EYE 


USE  SELTONA 


(CREAM  CRAYON) 


J.  L.  LEWIS 


Sole  Agent  for  the  United  States 


4 M««aa«  Mcra«i.AMo  Co.,  PaiMvaisa.  HAnmuawaa,  Pa. 


ESPECIALLY 

FOR  SepiaTones 


EMULSION  eONTAINS  ALL 
NECESSARY  TONING  CHEMICALS 

I , ' = 

Eastman  Kodak  Co. 

SUCCeSSORTO 


i!nMEKICAN  .HRISTOTTPE  CO. 


